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Art. I.— Researches of ~~ steur respecting the Theory of Spontaneous 
Generation: translated and conde nsed by M. C. WHIT E, M.D. 


THE theory of spontaneous generation was long since proposed 
to account for the origin of beings whose germs were too minute 
or too obscure to attract attention. One after another the differ- 
ent organisms supposed to arise from spontaneous generation 
have been proved to originate from germs. At present the 
jnestion of spontaneous generation concerns only the origin of 

itozoa and those minute organisms which can be studied only 
with the aid of the microscope, as moulds, (minute fungi), and 
nfusoria both animal and vegetable. The common theory that 
the spores or germs of these minute organisms are constantly 
floating in the atmosphere ready to start into activity whenever 
they meet with a suitable nidus has found an able advocate in 
M. Pasteur of the Normal School of Paris, who has published in 
the Comptes Rendus,* a series of valuable papers on this sub- 
ject, the substance of which I have translated for this Journal. 

In order to collect and examine the solid particles floating in 
the atmosphere Pasteur placed soluble gun cotton in a glass 
tube and by means of an aspirator caused a current of atmo- 
spheric air to pass through it for several hobs ‘The cotton was 
then dissolved in a mixture of alcohol and ether, and the .tmo- 
spheric dust deposited at the bottom of the fluid in a conical glass 
was examined with the microscope. The sediment thus collected 
contained grains of starch and such other dust as is ordinarily 
found on surfaces exposed to the air. When submitted to the 


* Comptus Rendus, 1860, T. L, LL. 
Am. Jour. Sc1.—Seconp SERIEs, XXXII, No. 94.—Juny, 186L 
l 


[SECOND SERBIES.] 


2 Past ui n Spontaneous Ge neration 


action of concentrate acid » star soon dis- 
solved, while ot part n 1 undiss | had all 
the characteristics of th« es of o1 ry 1 3 which are 
known to resist t] vent rt f cone lphuric 
acid. [It is wort ( { at cert n are capa- 
ble of decompos tion or ‘ jew years 
since a little mou { f sulphate of 
copper used for t t the | 
Coast Survey at W 
decomposed the s lana re ting 
the copper which wa sit hi n a metallic 
form. from this 1 { | do t prevent 
but may rather : 

To det rmine the spneric 
dust upon jerment rance of 
organization, Past is 

A flask was water 
containing in solut | from two 
to seven parts inat The < of the 
flask was drav tt ltoa 
platinum tube en heated 
to redness. ‘T'l two or three 1 tes to 
expel all air from t ed to « very 
gradually, and as entered the flask, was 
calcined and all « I tained were troyed, DY 
passing through the 1 m t W the flask had 
thus cooled to the t 'r the neck 
was hermetically sé 7] to an oven 
and kept at t ra ndefinite 
period without any 
change what 

To test the i id thus 
hermetically sea t asbestos 
in a small tube and sed : f ir to pass 
through it by n : taining 
the cotton or asbest i { } t. was then 
transferred to a larger T-shaped one ¢ f which was 
connected by J er with 1 d nother end 
was connected wit heated to 1 ss, and the 
tnird being connect ap} tus was easily 
charged with ca n air was expelled. 
The neck of th [-< 1 tube, 
and the small t pi ssed 
into the flask wit "he neck of the 
flask was then a y of the blow 
pipe. Many fla every case 
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appeared in the same manner as if the contents of the flask were 
exposed to the open air; but the mould or mucedines appeared 
first in the little tube carrying the cotton which was often thus 
filled to its extremities. The organic growths which appeared, 
were the same as in flasks exposed to the open air, viz: of infu- 
soria, bacterium, of mucedines the penicilinm, ascophora, aspergillus 
and some others. When calcined asbestos alone was introduced 
no vegetation appeared. 

It was thus demonstrated that among the dust suspended in 
ordinary air there are always organized corpuscles, and that these 
powders when mixed with a suitable liquid in an atmosphere of 
itself inactive, give origin to Bacteria and Mucedines such as are 
furnished by the same liquid in the open air. 

Pasteur confirmed these results My another method. Similar 
quantities of the anime fermental le | iquid were introduced into a 
series of flasks in all respects alike. ‘lhe necks of the flasks were 
all drawn out over the flame of a lamp, and bent into a variety 
of different forms, but the tubular neck of each fiask was left 
with an opening one twenty-fifth of an inch or more in diameter. 
In some of the flasks the liquid was boiled for several minutes, 
but three or four were not heated to the boiling point. All the 
flasks were then set away in a quiet place free from currents of 
air. After 24 or 48 hours, oe to the temperature, the 
flasks in which the liquid was not boiled after being put into 
them, (although all the liquid 9 been boiled before it was put 
into the flasks), were found to be troubled and covered little by 
little with mucor. The liquid which had been boiled in the 
flasks remained limpid not only for days, but even for entire 
months, alt hough all the flasks were left open. There can be no 
doubt that the curves and sinuous forms of the necks, served to 
secure the contained fluid from the fall of germs. 

‘he common air entered these flasks as the »y were cooling, but 
so slowly during the gradual cooling of the hot liquid, that the 
germs were either destroyed by the heat, or were de posited in 
the curvatures of the narrow necks of the flasks so that no viable 
germs reached the liquid. W hen the neck of one of these flasks 
was broken off, and the remaining portion placed vertical, in a 
day or two the liquid became mouldy or filled with bacteria. 
This method which so well explains the preceding, and which 
can be so readily practiced by any one, carries conviction to un- 
prejudical minds, It gives also peculiar interest to the proof 
which it presents to us that there is nothing in the air except its 
dust which ts a condition of organization. It thus appears that 
oxvgen acts only to sustain life furnished by germs, while of gas, 
fluids, electricity, magnetism, ozone, things known or unknown, 
there is nothing in the air except the germs which it carries which 
can originate organi life. 
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Fermentation of U \ x an attenuated neck was 
one-third filled with f rine and | 1 for three or four 
minutes and then a ved to cool W ) S air except 
what was drawn thi 1 a platinum tube te 
When cool the flas as he et ly sealed and the enclosed 
urine was thus expos« to at spheric air deprived by heat 
of all viable cverms. ( I the rine re mained tor 
months without « 3 pre ed, asbestos 
charged with atmos t W troduced the method 
above described. 1 cy pt at 86° F., and in abou 

- six hours mucedines : nfusoria appeared, amc which wure 
Bacteria, Vibrio és is, the same as ay pearea 1ns ar 
urine exposed to D the following days lith- 
ates and crystals of t S] ere deposited, the urine 
became ammonia eared u r the influence 
of the true ferment of t which Pasteur believes to be or- 
ganized, and whose germ, could only have be¢ ed in tl 
atmospheric dust in 1 with the germs of f ‘ia and 
mucedines. When prepared the same ma r had 
only calcined asbes troduced ithout atm 
neither mucedi 1, neit 
mentation take ] lask was permitted to r 
main unopened. 

Coagulation « vas boiled it ask for two 
or three minutes fter being allowed to cool with access 
of calcined air, as ling experiments, it was hermeti- 
cally sealed. | t or t vi 
when opened it was { 1 remarKké y different from milk coag- 
ulated in the open air for it remained alkaline as fresh milk ; but 
the milk was filled with infusoria, most frequently vibrios about 
siz Of an inch in ] t no vegetal productions were 
detected. 

The common theo1 < coagulates in con lence of 
the formation of lactic acid n erro! t is also shown that 
vibrios may appear in 1 which ] indergone ebullition for 
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severa! minutes at F., alt oras ion of sugar 
and albumen does ! nder s conditions. 
In other experiments for | r periods un- 
der a pressure of 14 atm res at a te! rature of 230° or 235 
F., and the flasks were s ( cs thus prepared 
furnished no infusoria, the 1 lid not coagulate however long 
it remained enclosed in the { t remained alkaline even with 
the presence of I I r ¢ ‘ined air as stated 
above, and it pre the properties of fresh 
milk. 

Into flasks of 
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Jated and bota animal and vegetable productions appeared as in 
the milk exposed to thx > Open alr. The generally admitted 


theory of ferments which had of late years received fresh support 
from the writings of chemists, now appears more and more at 
variance with the results of experiments. The ferment is not a 
dead substance without determinate specific properties. It is a 
being whose germ is derived from the air. It is not an albu- 
minous substance altered by oxygen. The presence of albumin- 
Us matters is an indispensable condition of all fermentation be- 
cause the “ferment” depends upon them for its life. They are 
indispensable in the light of an aliment to the ferment. The 
contact of the atmospheric air is, primarily, equally an indispen- 
sable condition of fermentation, but it is indis spensable only as 
being a vehicle for the “germs” of the ‘* ferments. 

There are many distinct organized ferments which excite 
chemica] transformations, varying according to the nature and 
organization of the ferment. 

To confute various objections made by advocates of spontane- 
ous generation, Pasteur undertook to determine the relative 
abundance of organic germs in different localities. A series of 
flasks were all one-third filled with the same putrescible fluid (a 
solution of sugar and albumen was employed in most of the ex 
periments). ‘The fluid was then boiled for 2 or 3 minutes in the 
flasks and the neck of each flask was drawn out to a fine point 
and hermetically sealed while the fluid was hot. These flasks 
were then taken to different localities and the points of the necks 
were broken and the air of the several localities allowed to rush 
in and fill the flasks. This violent ingress of air carried in of 
course all the dust held in suspension and all other principles 
known or unknown associated with it. In this condition each 
flask was again hermetically sealed and the whole placed where 
they were kept at a uniform temperature of 80° to 85° F., a 
temperature known to be the most favorable for the development 
of animalcules and mucors. ‘The results of these experiments 
were not what the principies generally admitted would lead us 
to expect but they were perfectly consistent with the theory of 
the diffusion of germs. 

Generally in 3 or 4 days the liquid in the flasks was found 
altered, but in flasks placed in identical conditions were found 
very different organisms—much more varied so far as mucedines 
and torulas were concerned than if the liquids had been freely 
exposed to ordinary air. On the other hand it frequently hap- 
pened ina series of experiments that several of the flasks re- 
mained absolutely unaffected for an indefinite time as if it had 
received only calcined air. 

This simple and unobjectionable method of experimenting 
appears to demonstrate that the cause of so-called spontaneous 
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generation does not exist in the ambient air throughout its whole 
extent, but that it is possible to take up in a single place and at 
given instant a considerable volume of ordinary air which, with- 
out having undergone any physical or chemical change, 1S alt 
gether unsuitable to give origin to infusoria or mucedines ina 
liquid which is invariably thus altered when it is exposed to 
the open air. The partial success of these experiments shows 
that by these movements of the atmosphere there is always 
brought to the surface of a putrescible liquid in an open vessel a 
quantity of air sufficient to furnish germs suitable to be devel- 
oped in two or three days 

It appears that the organi productions in the flasks are more 
various than if the contact with the air had been free. i. e.. the 
organisms in the several flasks are different. This result might 
have been expected, for by limiting the rush of air and ré peating 
it with difterent flas!] 3s, asmall number of germs would be col- 
lected in a limited portion of air and the growth of these germs 
would not be obstructed by other germs, more numerous or 
more vigorous or rapid in their growth, capable of monopolizing 
the soil to the exclusi f those less vigoro r less rapid in 
growth. 

It was found that the number of negative res ilts varied 
greatly with the atmospheric conditions, and that nothing was 
sasier than to increase or diminish t proportion of 
flasks which gave birth to the organisms mentioned, or the num- 
ber in which they were totally absent 

In the cellars of the observatory at Paris, so situated as to have 
very little change of temperature, and where the air was remark- 
ably quiet, the proportionate number of flasks that were opened 
in that locality without produ y organisms was much 
greater than for the same number of flasks opened in the court- 
yard of the Observatory where the air was constantly agitated. 

; The explanation of this difference 1s vious. Although the 
air of the cellars of the Observatory, nearly saturated with mois- 
ture, was more fitted for the production of the various kinds of 
mould and infusoria than the open f the court-yard, yet the 
stillness of the air in the « lars allowed all ova and spores to 
be deposited by the force of gravit and few or none remained 
floating in the air w rushed into the flasks ened in that 
locality. In proport as more precautions were taken to avoid 
agitation of the air there was less appearance of organization, 
and Pasteur cor les that if t I cS CO i be Opened and 
closed in the cellars without the disturbance of the air caused by 
the entrance of the operator there would be the same absence of 
vitality in the flasks filled with air { that lity as if they 
were filled with air exposed to a red heat . 


The following results were obtained by Pasteur with flasks 
opened in widely different | 
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Sixty-three flasks were each one-third filled with a clear 
liquid obtained by filtering water mingled with the scum of 
beer, all solid matter being removed by the process of filtering. 
This liquid is known to be very susceptible of change, for expo- 
sure to ordinary air for two or three days is sufficient to give 
birth to small infusoria or a variety of mucedines. The fluid 
was boiled in all the flasks and they were hermetically sealed as 
in the previous experiments. ‘T'wenty of the flasks thus pre- 
pared were opened and closed in the country far from any habit- 
ation, at the foot of those heights which form the first plateau of 
of the Jura mountains. 

Twenty other flasks were filled with air upon one of the 
mountains of the Jura 850 metres (2789 ft.) above the level of the 
sea. Another series of twenty flasks were carried to Montanvert 
near the Mer de Glace to an elevation of 2000 metres (6562 ft.) 
where they were filled with air and hermetically sealed like the 
others. 

Of the twenty flasks opened in the level country six devel- 
oped organic productions. Among the twenty flasks opened 
upon the plateau of the Jura, only five developed organisms. 
But of the twenty flasks filled with air at Montanvert, when a 
strong wind was blowing from the gorges of the Glacier des 
Bois, one only produced organisms. 

These experiments show that the air from elevated localities 
is remarkably free frem those germs which give origin to organic 
products. 

In collecting air for these experiments the following precau- 
tions were adopted to avoid as far as possible the intervention of 
dust carried by the operator or deposited on the outside of the 
flask or other implements required in performing the experi- 
ments. ‘The elongated neck of the flask was first heated in the 
flame of a lamp and a scratch was made upon the glass with a 
file. he flask was then raised above the head with the end of 
the neck turned toward the wind and the point was broken off 
with long iron forceps, the branches of which had previously 
passed through flame to destroy any dust adhering to their sur- 
face so that it might not remain to be driven into the flask by 
the sudden rash of air when the point of the flask was broken. 
Great pains were taken lest the agitation of the liquid in the 
flasks during transit might exert some influence unfavorable to 
the development of infusoria or mucedines. 

The following results are therefore without objection and they 
show the entire difference between the air of the plain or of ele- 
vations and that of inhabited places. Pasteur’s first experiment 
at the Glacier des Bois was interrupted by a circumstance which 
had not been foreseen. He had taken to close the points of the 
flasks, after they were filled with air, an eolipile lamp fed with 
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alcohol. The whiteness and glare of the ice, in the light of the 
sun, was so great that it was impossible to see the jet of alcohol 
flame, and as it was tated Dy tne Vy 1d could t be directed 
upon the glass with s ient steadin to melt the point and 
hermetic: llv seal th \ O ; wert hand to render 
the flame visible, t 1e Tas could not De 1 I, and the re remained 
chances of error by t idmixture of other powders. The three 
flasks which had EE opel 1 were retore taken to the small 
village of Montanvert and sealed at h Yeteat the next morn- 
ing, after they had sed : it t dust of the 
chambers wher e VO 
duced either infuso r of flasks 
altered in this ex it is greater 1 that those which 
followed, (the twe sks pl ot r con- 
cludes that the tat 1 had 
no influence upon 

It therefore apy 

1. That the air « ted tail ter relativy 
number of fruitfu rms than the air « ted re ns. 

2. That the or f ! thout 
any continuity, t t of 1 t exist tions 
sometimes cons 3 and 
there, there are 

3. There are few o1 to the hain 
diminishes the num} 
are more numerous : for along 
time quiet germs a tit s not take 
place as in ordina 

Gay Lussac, rmed various 
experiments upon conta ' 1 alr, with 
heated air, with artificial air, and 1 Oxygen gas, using a 
mercurial bath to isolate the substances experi! ted upon. 
Some of their res peared to theory of 
spontaneous gener P ascert that ercuryv 
taken from the bat iborat tse or- 
ganic germs. Het an 
atmosphere of ca 
ble fluid by the 
In every experiment tw abundant 
growth of or 


rm 
he same expe! t with 1 yuids, 


with no change of 1 pu 10 th the san 1 of mercury, 
except that the 1 as nrst { to a y the erms it 
contained, and no growths Vbatevel eared int SKS, 
From all these experiments Pasteur concludes tl Powders 
suspended in the air are the exclusive origin, the first and ne 
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essary condition of life in infusions in putrescible bodies and in 

pe capable of undergoing ferment: ition. It is easy to collect 

and observe with the microscope atmospheric dust, among which 

may always be found a great — of organized corpuscles 

Ww ir h the experienced naturalist will distinguish as the germs of 
nferior organisms. 

[Some infusoria are not more than 57}5, of an inch in diam- 
eter and if we suppose that the ova of infusoria and the spores 
of minute fungi are no more than one-tenth part the linear di- 
mensions of the parent organism there must be an incalculable 
amount of germs no larger than 5;;'s555 Of ¢aasa0 Of an inch in 
diameter. Since according to Sullivant and Wormley, (This 
Journal, vol. xxxi, p. 12,) vis ion, with the most powe rful micro- 
scope, is limited to objects of about ;;1,;,; of an inch, we need 
not be surprised if infusoria and other organisms appear in pu- 
trescible liquids in far greater numbers than the germs in atmos- 
pheric dust visible by the aid of the microscope would lead us 
to expect.—TR. ] 

Pasteur pre poses to continue these investigations and expresses 

y ho ype th it the way may thus be opened for a successful inves- 
tigation of the origin of f diffe rent diseases. 


w Haven, May 1, 1861. 


ART. te Natro-boro-cal ite and another Borate occurring in the 
(‘ypsum of Nova Scotia; by Henry How, Professor of Chem- 
stry and Nat. Hist., King’s College, Windsor, Nova Scotia 


Apovt three years and a half ago I showed the existence of 
Natro-boro-calcite in the Gypst im of Windsor N.S.* I was not 
aware at that time that Dr. Hayes of Boston, U. S. had an- 
nounced his conviction+ that the soda which had been attributed 
o this mineral was an impurity and had given as the true ex- 

ssion of the cor nposition of the pure mineral the formula CaO 
2BO,.+6HO. Had I known this I should have adverted to the 
probability of his mineral, (Hayesine, Vana) constituting a dis- 

t species from Natro-boro-calcite whose existence seems to be 

jently established by the ated finding of not very dis- 
ir quantities of soda in analyses of specimens from two of 
ree localities, as seen in the following list which contains 


the analyses I have been able to find: 
din. N. P. Journal, July, 1857. This Journal, Sept. 1857. 
+ h Jour l. No 1854. p. 95 
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Peru, 46°11 18 Hayes. 
Tuscany, 51°] Bechi.! 
Peru, 19°E 

Peru, 45°46 82 Dick. 
Peru, 43°70 ] f . Ramm.¢ 
Peru, 17°25 15°9 Andersond 
Nova Scotia 41°97 139 MzO 004 H.How* 

“ 44-10 

(a) Dana’s Min., 41 Jahrb. 184 
this Jour., Sept., 18 » Dana } f 1) Pr Soc., Glas 
gow, Feb., 18! 

In the account of 1 Anderson the quantities of 
soda and SO, as: I ( |. but from the conclusion 
drawn by the author this is ¢ istak« As regards the 
amount of water t, mé in a Cast | ut 
my own as to th the substance was dried ; 
in my analy ses 
observed, is ac 
all but the first 1 7 tated 
at the time, tl I t Ll analysis with 
cold water til] 

From the pi rmul; ave been 
deduced: 


CaO 

NaO 2] | 

NaO 2B0. +2(CaO 2B0,.)+18HO Jammelsberg 


all referring t nded 1 es, consisting of 
interwoven fibres, . te and of a sill 

The mineral! 
in the same q t ‘ t LUO 
yards and at nd ss ed With 
Glauber-salt, 10T1 ally met with 
here, according to t 1, in narrow 1s at the line of 


junction of t tel \ lrit soft plas 
ter.’ (Gvypsur 8) ( que white 
substance witl l tot naked id of erys- 


talline struct $ varying 
in size from tl of these masses 
lay between Cl t, taking Shape 
from the crystals of t tt 1 the sid m, and when 
detached from t ving their tac as 1 e, etched, and 
sometimes the er’ ~ e penetrat to lerable depth 
by the imbed rat I 3 | H 1) but 
coherent, tast 7 toug teeth, es readily 
B.B. to a HCl, \s 
found, or 1 


to alr, 
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and the air dry substanccs gave the following results on analysis ; 
the water was determined by ignition, the lime, magnesia and 
sulphuric acid in one portion of the ignited residue, and the soda 
in another, after its treatment with fluor-spar and sulphuric acid 
for separation of boracic acid, which was, of course, estimated 
by deficiency : 


Il, 

Lime - - . 14°21 
Sulphuric acid - - 3°98 
Magnesia - : 0°62 
Water - . 19°96 20°78 
Boracic acid - - 53:98 

100°00 


The quantity of mineral obtained did not permit me to make 
more than one analysis and retain a little as a specimen for iden- 
tification, but these results as well as the characters already men- 
tioned and the crystalline structure to which I shall presently 
advert, are, I think, sufficient to show that it is specifically 
distinct from Natro-boro-calcite (see analyses quoted). On the 
assumption that the magnesia and sulphuric acid are accidental, 
and that the latter is combined with the former and with a quan- 
tity of soda equivalent to that of the acid not required by the 
magnesia, I have calculated the preceding results (1) after making 
these deductions, and at the same time taking away the amount 
of water necessary to render the MgOSO,=MgOSO,+7 aq. ; 
(the hydrated sulphate of soda would of course become anhydrous 
on exposure to dry air); the results then become: 


Calculation. 
Oxygen Ratio. ~ 
Lime, 15°55 = 4:44 3°08 3CaO 84 15°64 
Soda, 5°61 = 144 1:00 NaO 31 5°77 
W ater, 19°72 =17°52 12°16 12HO 108 20°11 
Boracic acid, 59°10 =40°47 28:10 9BOg 3141 58°48 
99°98 5387°1 100°00 


corresponding to the formula, 
NaO, 3CaO, 9B0,-++-12HO 

[ am very well aware that it is unsafe to base a formula upon a 
single analysis, especially of a mineral substance, and most espe- 
cially after making deductions as above, and I cannot in this case 
insist on the one brought out, but it is not anomalous. We find 
rather complex combinations both in the natural and artificially 
formed compounds of boracic acid, thus: 

Hydroboracite,* = 8CaO, 4B03-+3Mg0O, 4B03+18HO, and 

Larderellite,* = 4B0;-++-4HO. 


* See Dana’s Min. 4th Ed., pp. 394, 395 


t 


12 H. How Natro boro calcite and anotie? Bo} 


while Laurent* des 


Koset one =8Ca0O, 
that the formula given : 


to Larderellite and ft 
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Dawson's theory of the origin of the rock from voleanic waters 


acting on the carbonate of lim 3 is interesting to observe that 
Bechi found* the same mineral, with other borates, in the lagoons 

I ‘Tuscany. The hydrated conditions otf both the borates found 
in the rock here and of the associated Glauber salt shows the 
action of water, but that of ordinary sea-water would not acconnt 
for the presence of boracic acid. As regal rds the soda, the sul- 


phate and borate of lime were probably the substances originally 
present, and chlorid of s dium in water being introduced might 
remove part of the calcium as chlorid, and furnish borate and 
sulphate of soda; it Is cont irmator y of this view that a small 
quantity of rock-salt in crystalline e grains has lately been found 
in the Gypsum. 


Art. If] On occurring with Calcite in Aj yphir in the 


tii Bay « DY HENRY How, of Chem- 
istry and Nat. Hist. King’s Coil ge, Windsor, Nova Scotia. 


THE Mineral Gyrolite was first described by Professor Ander- 
son ol Glasgow,t as a new species from the Isle of Skye; it is 
stated by Greg and Lettsumt to occur without doubt at iwo 
localities in Greenland, and, according to Heddle, at Farde. The 
only other notice of it that I am acquainted with is by L. Se- 
mann, who§ mentions that he examined a specimen, no locality 
being given, mixed or interlaminated with pectolite, and sug- 
gests that this mineral losing its alkali becomes gyrolite, and 
losing its lime becomes okenite. No other analysis than the 
original one of Professor Anderson has, I believe, been pub- 
lished; the following account of its occurrence among the min- 
erals of Nova Scotia, : a it in such association as affords a 
mode “3 ong ‘ining its origin by change in apophyllite. I met 
with it in An: apolis County, 'N. S., some 25 miles S. W. of Cape 
Blomidor 1, between Margaretville and Port George, on the surface 
fractured crystalline apophyllite, and, on further breaking the 
mass a good many spherical concretions of pearly lustrous plates 
were observed in the interior, of sizes varying — that of a 
pin’s head to nearly half-an-inch in diameter; their >utline was 
well defined and the external characters as given by Anderson 
were recognined on examination; it afforded the following 
results on analysis. The mineral was ignited for water, and the 
residue treated with HCl, the resulting dried silica was weighed, 


{ 


Dana’s Min., 4th Ed., 394, 395. 

Trans. Roy. Soc. Edin. and Phil. Mag., Feb., 1851 

Manual of Min., p. 217. 

First Supp. to Dana’s Min., p. 9. This Jour., May, 1855 
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ART. IV.—On some questions conce TNUNG the Coal formations of 
the United States: by Leo LresQuEREUX.—(Continued from 
vol, xxx, 384.) 


General Remarks on the Coal Plants and their Study. 


In the memoirs of the Geological Survey of Great Britain, Dr. 
Hooker has remarked at length on the difficulties attending the 
study of the fossil plants of the Coal measures.* I can admit, 
indeed, with the celebrated English author that this study is far 
more difficult than could be supposed from an examination of 
some specimens of fossil ferns, which are found sometimes so 
handsomely painted pay the shales, that they look as perfect as 
plants preserved in the herbarium. But 1 cannot share the 
whole of his views concerning the insufficiency of the data fur- 
nished by palzeontologic al botany and their uncertainty com- 

red with those afforded to Geology by fossil animal remains. 
enuades of fossil plants are prese rved in two ways: 

First. We find, e especi: ally in the shales overlying coal-banks or 
occupying their place, the flattened surface, the printed outlines 
of some peculiar vegetable organs. They are mostly leaflets of 
ferns, either without traces of fructification, or with the fructifi- 
cation obliterated and dimly visible through the parenchyma of 
the leaves;+ or parts of fronds, broken pinnz detached from the 
common rootstock; or pieces of flattened stems without leaves, 
generally bearing on the surface some peculiar strize or cic atrices 
left at the point of attachment of the leaves; or a few isolated 
und broken fruits, apparently nutlets of unknown relation and 
structure. 

Secondly. We find also fossil botanical remains, either silicified 
rr transformed into coal or mineral charcoal. Silicified wood 
is common enough in some strata of sandstone intervening be- 
tween some beds of coal. But it represents parts of stemis, or of 
half decayed trunks, of which the bark has generally been taken 
off or is entirely obliterated. Such specimens of course expose 
to the student the internal structure of the wood but nothing else. 
When the remains of fossil plants are found preserved in coal 
or charcoal, eve ry trace of a compl ex orgal lism has disappeared, 
and nothing can be seen by a microscopical examination but 
isolated vessels of v: arious forms oad size. 

We have thus either flattened organs of plants of which we 
can only see the outline, to which we cannot by any means refer 
the organs that are essential for determination, like stems, flow- 


It is well to recall the fact that the re mi irks in this paper regard only the fossil 
ul plants, though some of them may apply to the fossil flora in general. 
+ The lower surface of the ferns which bears the fruit, is mostly the one insepara- 
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comparison with all the species heretofore known, but that 
they are generally reliable enough for identifying the species of 
coal plants relatively to each other. This, I think is ail that is 
wanted for an examination of the palseontological botany of the 
coal. For the flora of the coal-measures constitutes a peculiar 
group of plants which ought to be studied by itseif, whose 
characters ought to be looked for without any exact relation to 
plants now living. A certain amount of botanical knowledge, 
especially of the anatomy and of the geographical distribution 
of the plants of our epoch, is necessary for that duty; but it can 
be pursued without the assistance of great and costly botanical 
cabinets, and even without the acquaintance with a large number 
of our living plants. Of course the more one knows of botanical 
science, the more one is prepared to judge of the analogy of the 
forms of fossil plants or to recall them to an original type. But 
nobody will attempt the study of fossil plants who has not been 
prompted by a natural love of the science to devote himself to 
serious botanical studies. 

Comparing now the data furnished by both animal and botan- 
ical remains, and considering what is called the insufficiency of 
botanical paleontology, we have to inquire, first, What results 
are to be expected from paleontological researches? We reply, 
nothing less than some more or less precise indications concerning 
the successicn of the beings which have inhabited our globe since 
the first appearance of life, or a kind of history of the creations 


or of the modifications of what we may call the forms of life. 
And, as a corollary of the first proposition, some indications of 
the changes to which the surface of our globe has been subjected, 


} 


and which, according to the laws governing the forms of life, 
ought to be attended by the appearance of peculiar beings. 

It is indisputable that the external forms of some animals, 
their shells especially, are generally better preserved in a petri- 
fied state than the soft parts ot most plants. But animal remains, 
bones, scales, teeth, are only isolated parts of a whole, and are no 
r applicable to an exact scientific classification or to a satis- 
factory identification of a species than a single leaf of a tree. As 
for the shells, they are simply envelopes, and their affinities to the 
animal are at best only imperfectly understood. It is true that 
comparative anatomy has done more for animals than for plants, 
But the number of leaves is not small of which the outline is 
so closely related to the form of the whole vegetable that when 
they are found in a fossil state, they may be immediately and 
certainly referred to their proper genus. For what concerns 
families of extinct and unknown forms, I think that the recon- 
structions offered by comparative anatomy are as reliable for 
/ lodendron, Sigillaria, for whole forests indeed rebuilt from 

Jour. Sci.—Seconp Serres, Vor. XXXII, No. 94.—Jury, 1861. 
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ied—those of the other are more precise and so to speak, more 
applicable to our humanity. Because they speak a human lan- 
guage. They speak of atmospherical changes, of sun and of 
rain, of seasons and of their variations. They speak of shores 
battered by the waves and covered with floating debris, of hills, 
of green fields, of impenetrable forests, of everything that is now 
in the fullness of its perfection, belonging to the Eden slowly 
prepared for our abode. 

If this does not prove that fossil botany is as useful to science 
and as interesting as any other branch of paleontology, the few 
words I have said in its defense will easily be hagas espe- 
cially as in this country it has had few followers, and is often 
looked upon with unmerited discredit. 

By far the greatest obstacle to the study of the fossil plants 
of our coal measures is the difficulty of obtaining good specimens, 
and, when the specimens have been found, of procuring books to 
make us acquainted with them. We have indeed some few 
specimens of fossil plants in geological cabinets. But they have 
been mostly collected by persons unacquainted with fossil bot- 
any and are thus incomplete in many ways and of little use for 
study. Either they war nt some part esse ‘ntial for a determination, 
or they have been collected without a close regard to local and 
stratigraphical position. Fossil botany ought to be studied in 
the coal mines, among heaps of shales where remains of the 
same species can be collected in their different forms. Some- 
times hundreds of pieces of the shales have to be split before the 
part of the frond of a fern which may be desired for a satisfactory 
determination can be found. In many fossil ferns, especially 
in the Neuropteridee, the terminal leaflet of the pinne has a 
peculiar and characteristic form; and, as the leaflets of this class 
of ferns are mostly deciduous, these terminal ones are rare and 
difficult to find. ‘t hough whole strata of shales are covered with 
leaflets of Neuropteris hirsuta, and though this species is found at 
nearly every geological horizon, it is nearly omen le to find 
the branches with leaves attached to them, and thus to know 
something of the general appearance of this species.* With the 
pieces of the bark of some trees, viz. with specimens of Lepido- 
dendron, Sigilaria, &e., the d liffic uty of collecting is still greater. 
For the points or cicatrices left by the leaves, and generally 
showing in peculiar forms the deposition of the vessels at their 
point of emerging from the stems, vary in size and dlistance 
according to the age of the vege ‘table or the place on the trunk 
from which the specimen is taken. Moreover, the cicatrices 
have various forms following the process of decortication of the 

* T ‘have only two small specimens of this species = branches and leaves ; 


one found by myself the other presented to me. Mr. Bunbury saw for the first 
time such a specimen in the cabinet of Mr. Brown of Nova Scotia. 
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who has given some figures, but without names and scientific de- 
scriptions. This Journal, vol. xxix, lst series, contains an excel- 
Jent and elaborate article by Dr. Hildreth of Marietta.* A num- 
ber of our common species of fossil plants are figured in the plates 
accompanying this paper; but the names and the descriptions of 
the plants are not given. The remarkable observations of Stein- 
haur in the 7ransactions of the American Phil. Soc. of Philadelphia, 
(vol. i, new series) apply to p lants observed and examined in the 
coal basin of England; and those of Harlan in the same journal 
(1881) concern only ‘some Fucoides and have no relation to the 
coal. These are all the materials which were available for study- 
ing the American fossil plants of the coal when I began the exam- 
ination of the fossil flora of Pennsylvania in connection with the 
Geological survey of that state. ‘The Report made on this sub- 
ject contains the description of two hundred and thirty-one species 
of fossil plants, with figures of one hundred and two of them, 
mostly new. This number certainly embraces the greater part of 
the fossil plants of our coal measures. But the report made at 
the time with all the care and the light which the collected mate- 
rials could afford is still defective in many points.t Some species 
considered and published as new, had been described and pub- 
lished previously ; and some others supposed identical with Ku- 
ropean species, are now acknowledged as distinct. Moreover this 
report, like those numerous geological reports published among 
us at the cost of the States, is not on sale and can be found only 
in certain public libraries, and in the hands of a few privileged 
men of science. 

About the same time that this report was made, Dr. Newberry 
of Cleveland, published in the Annals of Science of ¢ le veland, a 
series of papers, the two first of which (Feb. 1st, and Feb. 15th, 
1853) contain a catalogue of one hundred and twenty-seven spe- 
cies of fossil plants of which twenty-two are marked with a ? 
or without name. . the same Journal (March Ist, May Ist, 
May 15th, 1853, and Jan. 1854), the same author gives a de- 
scription with figures of a few species, especially fruits. These 
papers are now difficult to obtain. 

‘T'o complete the list of what has been published on the fossil 
plants of this cortinent, I have to mention still, some very inter- 
esting papers on species of coal plants in Nova Scotia, and on 
the traces of vegetable organs found in the coal, by Prof. J. W. 
Dawson of Montreal. The same author has enumerated in his 
Acadian Geology about one hundred species of fossil plants be- 
lon ging to the coal fields of Nova Scotia. Lately Mr. Horatio C. 
W ood has furnished to the Proceedings of the Acade my of Natu- 


* Observations on the Bituminous Coal deposits of the Muskingum Valley, dec. 
+ This Journal, July, 1860, vol. xxx, p. 64, note. 
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Prof. H. B.Géppert of Breslau has worked immensely upon the 
fossil flora of the coal. But unhappily some of his memoirs 
are disseminated in scientific journals. The most important 
of them which can be got by purchase are, Ist, the Systema 
Filicum Fossilium (1836), descriptions in Latin, explanation in 
German, and good plates: the Gattungen fossilien Pflanzen, (six 
livraisons have been published), with text both in German and 
in French. The anh is splendidly illustrated; the Flora des 
Uebergangs gebirges, Latin and German: the Monographie der 
Fossilen Coniferen, (Leiden, 1850), and the Fossile Flora des Silu- 
rischen, Devonian, &c., Leopold Academy, Jena, 1860. This last I 
have not seen yet, but it is considered as very valuable. It is 
certain that no living man knows more about the fossil flora of 
the coal and perhé ups of all the formations* than Prof. Gdppert. 
Perhaps his writings are only too numerous and his scientific 
riches too large. His Genera of Fossil Plants is only commenced 
and the completion of it is to be ardently desired by every stu- 
dent of fossil botany. In connection with Berger, Prof. Gop pert 
has also published a monography (1 fructibus et seminibus in 
formatione lithanthracum) of the fruit of the coal measures which 
is of great interest. 

To Prof. F. Unger, who like Géppert has also published many 

aluable books on the flora of the recent formations, we owe 

espe clally a Synopsis of the genera and spec les of fossil plants which, 
though made without a clear and fixed method, is very useful as 
containing an account of all the species of fossil plants known 
up to 1850, the time of its publication. ‘The descriptions (with- 
out figures) are insufficient for the beginner. 

Prof. H. G. Bronn has published in his Lethea Geognostica a 
number of fossil plants of the coal. 

From Prof. E. 'T’. Germar we have eight livraisons (the last in 
1853) of coal plants. The work in folio has very good plates 
and descriptions, but progresses very slowly. 

Gutbier (Aug. v.) published in 1836 a asmall work on the 
fossil plants of the coal of Zwickau. Though it is printed on 
poor paper and is without pretention to scientific value, this small 
book contains a great amount of solid information, and will be 
consulted with pleasure and profit by those who are interested 
in our coal flora. 

‘ ‘he Versteinerungen dé r Ste inkohlen Formations in Sachsen, by 
Prof. Bruno Geinitz (Leipsic, 1855). is a magnificent folio book 
with splendid tables and excellent figures. It has been made 
with great care and from the examination and comparison of a 
great number of specimens. This is probably the best work to 

I would not even make this restriction, if the admirable work of Prof. Heer 

on the Flora of the tertiary of Europe had not surpassed all that has been pub- 


ished on the fossil plants of the recent formations. 
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studied again with constant advantage and pleasure. If the 
great fossil flora of Brongniart was finished, it would suffice for 
the study of the coal plants, at least for the general acquaintance 
so desirable to direct the researches. 

From England, we have the Fossil flora of Great Britain, by 
Lindley and Hutton, (3 vols. 8vo). Many species of the coal 
measures and of the oolitic formations are described and figured 
in this work, which is certainly very valuable. But it is made 
without any systematic arrangement and without method. The 
descriptions are moreover far from being satisfactory and the 
drawings too artistical or imaginary. 

I have already mentioned the remarkable memoir of Dr. 
Hooker, who is certainly one of the greatest botanists of our time. 
From polished lamellz of fossil cones of Lepidodendron, he has 
exemplified the fructification of this genus as clearly and as 
perfectly as it could have been done from living specimens.* 

Artis, Antediluvian Phytology, &c., is a good book for the plates, 
but scarcely of any use now to the student of fossil plants. The 
same may he said of Mammats, A Collection of Geological Facts 
and Practical Observations, &e. But Witham’s work on the Internal 
Structure of Fossil vegetables is, like Corda’s Beytriige, very valuable 
to direct the researches of comparative anatomy in the study of 
the internal structure of the fossil woods. A number of fossil 
plants of the coal are described and figured in English works on 
Geology by Lyell, Buckland, Miller, Mantell, &c. 


(To be continued.) 


Art. V.—On the Production of the Ethyl Bases; by M. CAREY 
LEA, Philadelphia. 


I MENTIONED in a former number of this Journal that while 
engaged in the examination of the action of ammonia on certain 
oxy-ethers, I had met with the experiments of Juncadella and 
De Clermont, and finding that the production of ethylamine 
by these reactions had been already indicated, I discontinued 
my investigations. Subsequently however having occasion to 
prepare a considerable quantity of ethylamine for other exami- 
nations, I determined to ascertain whether the action of nitrate 
of ethyl on ammonia could not be made use of as a convenient 
process. Juncadella had already proposed to mix nitrate of 
ethyl with three or four parts of alcohol, saturate the mixture 
with dry ammoniacal gas, and heat for two days to 212° in the 
water bath. This was a rather troublesome process, and a few 
experiments led me to the following very simple method, which 
I publish as having given me satisfactory results: 

* Mr. Lesquereux has apparently overlooked Robert Brown’s brief, but ve 
interesting paper, in the Zransactions of the Linnean Society, vol. xx, part 3, enti- 
tled, Some Account of an Undeseribed Fossil Fruit, which, in a single specimen, 
completely demonstrates the structure and affinities of Lepidostrobus.—Eps. 

Am. Jour. S8c1.—Ssconp Series, VoL. XXXII, No. 94.—Juxy, 1861. 
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may be accomplished with great ease by means of picric acid. 
The picrates of the different bases exhibit the most opposite de- 
srees of solubility, the picrate of triethylamine rivalling the 
picrate of potash in insolubility, while that of die thylamine is 
soluble to an almost unlimited extent in water, alcohol and ether, 
without being in the jeast deliquescent. Its affinity for ether is 
so great that its concentrated etherial solution will remain ex- 
posed to the atmosphere for days in a syrupy condition, gradu- 
ally crystallizing on the surface, and eventually all through, toa 
radiated mass. Between these two extremes the picrate of ethy]l- 
amine occupies an intermediate position and the differences of 
solubility are so well marked as to render the separation per- 
fectly easy in the manner to be indicated below. 


l. Separation of the mixed bases Strom Ammonia. 


This has been generally directed to be done by treating the 
mixed hydrochlorates either with absolute alcohol, or with a 
mixture of strong alcohol and ether, whereby the salammoniac 
is supposed to be left undissolved. 

This process I have always found tothe last degree unsati8- 
tory, : nd necessarily so: for if absolute alcohol be allowed to 
stand over salammoniac in powder for a time and then be evap- 
rated in a watch glass, a certain quantity of salammoniae will 
be deposited and the same is true of a mixture of strong alcohol 
and ether. By operating on the ammonias in the form of sul- 
phates a much more satisfactory result is obtained. For this pur- 
se the mixture as poured out from the pressure tube is treated 
With a sufficient quantity of pure sulphuric acid to displace the 

itric acid (or if bromid or iodid of ethyl have been employed, 

» bromhydric or iodhydric acid) and the solution is evaporated 
as far as possible at a temperature of about 250° F. The pasty 
mass is exhausted with strong alcohol, the alcoholic solution 1s 
evaporated as far as possible at the same temperature and the 

sidue exhausted with a small quantity of absolute alcohol. 
Two exhaustions at least, are necessary even when absolute 
alcohol is used the first time. In this way a satisfactory result is 
obtained, which cannot be accomplished with the chlorhydrates. 

2. Separation of the mixed bases from each other. 
TRIETHYLAMINE. 


After being comp lete ely freed from ammonia as above describ- 
ed, the mixed s — hates were distilled with caustic potash, in the 
isual Way and the bases were saturated with crystallized picric 
acid. Sufficient heat was applied to redissolve the precipitate 
which formed toward the close of the saturation, and the hot 
(not too concentrated) solution allowed to crystallize. The first 


288 OF Le a Et h Bases. 


crop of crystals thus obtained were purified by several re-crys- 
tallizations, the chlorhydrate of the base was formed and from 
this the chlorplatinat which was obtained in large and beautiful 
crystals. The platinum salt was analyzed. 

*4858 gms. substance gave 1567 platinum, 

This corresponds t 
Chloroplatinate of triethylamine contains 

The close correspondence of the result with the number given 
by theory indicates t perfect purity of the triethylamine. Its 
proportion is but inconsiderable compared with that of ethyla- 
mine and diethylamine, and it is chiefly contained in the first 
portion of the gaseous products which pass over in the distilla- 
tion with caustic } 

Picrate of triet! yl e erystalliz delicate yellow needles, 
which dissolve spa 7 in cold water and alcohol, abundantly 
in hot. The decrease of solubility 1 an aqueous Ol alcoholic 
solution as it cools is very sudde1 that a hot solution deposits 
almost the whole of the salt as it beg to cool. Placed on pla- 
tinum foil and gently heat it melts, turns first red, then black, 
at the same time | takes and | 3 a residue of 
charcoal. 


After the least s e salt had been removed in the manner 
just described, the mother water deposited another crop of erys- 
tals, which were pul by repeated recrystallization, the chl 
hydrate of the ba 10] ‘ 1 ‘its ( rplatinate was 
analyzed. 

*4429 oms, substa ra LZ { m. Per cent 

This corresponds to 39-02 
The chloroplatinate of ethylamine contains 39:29 

Picrate of ethyla e presents great differences of appearance 
according to accidental circumstances. When first cr ystallizing 
out of the mixed t usually forms groups of short brown 
prisms adhering to t ‘ttom of the basi [f these be recrys- 
tallized we obtain | v flatte | prisms and lamin, ex 
tending in every d few substances 
exhibit more beaut t 1ti01 \ dilute al olic solu- 
tion often deposits flat prisms bevelled at the extremities, and 
sometimes hexas plat 

In solubility in water this substance approximates to the pi- 
crate of ammonia, 1 y alter it Das b en subjected to re- 
peated recrystallizations, it bears siderable resemblance in 
appearance. 


After the picrate of ethylamine has been for the most part 
removed, the moti aters €xnibdit a curious phenomenon which 
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greatly simplifies the-further purification of the diethylamine 
salt left in solution. When these mother waters have been a 
little reduced by spontaneous evaporation or by a gentle heat, 
the liquid spontaneously separates into two layers, a pale yellow 
lighter and a dark brown heavier. The evaporation is continued 
until the heavier layer constitutes rather more than half of the 
whole, and then the two layers are separated either at once by 
a separating funnel, or ether may be added and thoroughly 
shaken up, when the brown layer dissolves in the ether and rises 
to the top. After separation it is allowed to crystallize and is 
once or twice recrystallized from a small quantity of ether by 
which it is obtained quite pure. A specimen was converted into 
chlorhydrate and then into chlorplatinate, and gave the following 
results on analysis: 


‘3884 gms. substance gave ‘1377 platinum. Per cent. 
This corresponds to 35°45 
chloroplatinate of diethylamine should contain 85°45 


It appears therefore that the salt obtained in the above de- 
scribed manner is perfectly pure. 

Picrate of Diethylamine without being deliquescent is soluble 
to almost any extent in water, alcohol and ether. By sponta- 
neous evaporation it crystallizes in a radiated mass. Sometimes 
at the bottom of the vessel beautiful transparent brown yellow 
crystals form, which belong to the monoclinic system. Combi- 
nation observed Po, [aPcao], OP, oP, +P, and a clinodi- 
agonal doma. 


The approximate proportions in which the different ethy] 
bases were produced by the reaction here made use of were per- 
haps ten per cent of triethylamine, thirty or forty of diethyl- 
amine and fifty or sixty of ethylamine. 

The method here described gives with facility a very exact 
separation of these bases. The only precaution necessary to be 
observed, especially in operating on small quantities, is that the 
solution must not be too concentrated at the outset, otherwise the 
picrate of triethylamine will be mixed with picrate of ethylamine. 
But the delicate needles of the former are easily distinguished 
from the broader ones and prismatic crystals of the latter, and two 
or three recrystallizations suffice to separate them completely. 

I feel assured that picric acid will be found to be a most valu- 
able reagent in effecting separations of cognate organic bases. 
It may be doubted if there exists any other acid whose salts 
taken as a whole exhibit so marked a tendency to ready crystal- 
lization, and the great differences in the solubility of picrates of 
allied bases, adds, as in the foregoing example, to the value of 
this acid in effecting separations between them. 

Philadelphia, April 9, 1861. 
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Cincinnati Commercial by D. M. Johnson, in this Journal, July, 
1860), with the aap ep of the words ‘‘20 miles south of 
Parkersburg,” which are added. This mistake is the more unac- 
countable, because in Mr. Johnson’s communication the place of 
observation is described as 80 miles southwest of Cambridge, 
while both in Mr. Mackley’s letter to the Commercial and in my 
more complete report of his testimony, from which Prof. Smith 
elsewhere quotes, the place is precisely designated as Berlin, six 
miles east of Jackson, Ohio, (vide Se ptembe r number, 1860). 
But the eat ye when corrected, is not of more consequence 
than several others, which Prof. Smith omits nae from his 
list of observations nine of note; al he afterwards gives 
them in part, as having been relied upon by Prof. Andrews and 
myself. 

In commenting upon my ‘conclusions, Prof. Smith says :—“ as 
regards the supposed elevation of 40 miles when the first reports 
were heard, I would simply ask the question, is it possible, with 
the established views of the conduction of sound by rarefied air, 
that any conceivable noise produced by a meteorite 40 miles 
distant from the earth, in a medium quite as rare if not rarer 

in the best air pump can produce, would reach us at all, or if 
so, in the manner described by observers ?” 

I need only say in reply that the writer here attempts to 
invalidate my conclusions by throwing doubt on premises from 
which I never reasoned. That the sounds in — were 
somehow connected with the fall of stones none will deny. That 
they proceeded from an elevation of 40 miles is a view which 
might well be received with doubt: it is certainly a view which 
[ never maintained. How the sounds were caused, whether by 
violent disruption of parts er otherwise, is a question which it 
would be foreign to the purpose of this article to discuss; but I 
may state in this connection one important fact relating to them, 
because I shall have occasion to refer to itagain. The successive 
reports heard at great altitudes in the district where the stones 


fell, and apparently connected with the descent of the separate 
pieces through the clouds, were entirely distinct from the one 
great detonation which was heard at great distances from that 
district. The former were distinctly heard only over an area of 
a few miles. The latter shook the buildings from Wheeling, 
Virginia, to Athens county, Ohio. It is ascertained by careful 
inquiries to have been heard from Columbiana county on the 
northeast to within eight miles of Chillicothe on the southwest, 
and from Knox county on the northwest to the borders of the 
third tier of counties in Virginia on the southeast: an area of 
about 150 miles in diameter. At all places within this area, 
except those near Cambridge and New Concord, it was described 
as a single sound, a sudden concussion resembling thunder or the 
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far as the distances are concerned, may be supposed near enough 
for the purpose in view. The accompanying map is on too 
reduced a scale to be easily made accurate; but it will aid the 
reader in understanding the following remarks. 


VIRGINIA 


In my former estimates I decided upon that path which seemed 
to agree best with all the observations then known tome. After 
more thorough investigation it seems better to give first the 
results formed from a few observations which there is now reason 
to consider the most reliable; and then to show how nearly the 
other observations confirm these. 

The witnesses on whom I shall most rely are, Willian C. 
Welles of Parkersburg, a graduate of Nassau Hall, and D. Mack- 
ley,* Esq., a lawyer of Jackson, Ohio. My reasons for this 
selection are, first the superior intelligence of the witnesses ; 
secondly their favorable places of observation, one at a great 
distance from the meteor’s path and the other comparatively near; 
and finally the great pains taken by each to note the facts accu- 

* This name was misprinted Hackley in July number, 1860. 
Am. Jour. Sc1.—Seconp Series, VoL. XXXII, No. 94.—Juy, 1861. 
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rately on the spot, with a view to publication. I may add also 
that I have subjected both of these witnesses to a close examin- 
ation. 

Mr. Welles’ place of observation was in the state of Virginia, 
(lat. 39° 17’, lon. 81° 24’), about three miles east of Parkersburg. 
His testimony is as follows. He saw the meteor through an 
opening in the clouds, first appearing about 50° east of north, 
and disappearing about 20° east of north. It was in sight about 
three seconds. Its altitude when 35° east of north was about 
65°. Of this he is most confident. When asked at what altitude 
its visible path produced would cut the meridian to the north of 
him, he pointed from 50° to 55°. It is important to observe that 
Mr. Welles’ judgment as to angles is to be strongly relied upon, 
because he is somewhat accustomed to astronomical observations. 

Mr. Mackley’s place of observation was Berlin (lat. 89° 6’, lon. 
82° 23’), about six miles nearly northeast of Jackson, Ohio. His 
testimony is as follows. He saw a brilliant meteor pass over a 
cloudless space from about 55° east of north to about 40° east of 
north. It was moving nearly parallel with the horizon. When 
it first ene", its altitude was about 30°; at its disappearance 
it was about two degrees lower. It was in sight about six sec- 
onds. Mr. Mackley’s account of the manner in which he esti- 
mated the angles serves to strengthen confidence in his accuracy. 
He says that as nearly as he could judge, the meteor appeared at 
one third of the distance from the horizon to the zenith, and the 
are which it described, when projected on the horizon, would be 
one half the altitude. He states also that he visited the place 
again in order to determine, as accurately as possible, the points 
of the compass. 

In order now to make a first approximation, let us assume that 
the path of the meteor, when projected on the earth, would pass 
through New Concord, (lat. 40° 1’, lon. 81° 45’), on either side of 
which the heaviest stones fell. The bearing of this line, as 
shown by the direction of the route along which the stones were 
scattered, by the direction in which different pieces are ascertained 
by Profs. Andrews and Smith to have reached the ground, and 
by the direction to which the successive reports attending their 
fall receded, must have been nearly northwest. Let us then 
suppose, by way of trial, that it was exactly northwest. Mr. 
Mackley saw the meteor from Berlin in a northeast direction. 
Now these two directions being at right angles to each other, it 
follows that its real path was nearly parallel with the earth’s sur- 
face; for otherwise its apparent path could not, under the given 
conditions, have been nearly parallel with the horizon, as Mr. 
Mackley declares it was. It follows also that its height above 
the earth was not far from 40 miles; for the altitude given by 
Mr. Mackley is from 28° to 30°, and the distance northeast from 
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Berlin to the projection of the supposed path upon the earth is 
about 70 miles. 

We may now proceed to correct this first approximation b 
combining the observations of Messrs. Mackley and Welles. We 
may assume that the path of the meteor for a short space, such 
as these two observers saw it traverse, could not have departed 
very far from a straight line; for it was moving in the highest 
regions of the atmosphere, and, according to any hypothesis, 
with immense velocity. Then the line which will best agree 
with the observations of both, and at the same time, when pro- 
jected on the earth, pass through New Concord, runs 40° west of 
north. Let us first consider Mr. Welles’ observation: azimuth 
85° east of north, altitude 65°. The base line in this case (from 
Mr. Welles’ station to the supposed projection), is 19 miles; the 
consequent height 41 miles, nearly. This was at a point over 
the eastern part of Washington county, (6 on the map). Next 
take Mr. Mackley’s first observation: azimuth 55° east of north, 
altitude 30°. The base line in this case is 68 miles, and the 
consequent height (after allowing for the curvature of the earth), 
40 miles. This was over the southern part of Noble county, 
(d on the map). Next consider Mr. Mackley’s second data: 
azimuth 40° east of north, altitude 28°. The base line is about 
69 miles, and the resulting height 38 miles, nearly. This was 
over the northern border of Noble county, (e on’ the map). 
Now by comparing the distances between these stations with the 
corresponding differences of height, it will be seen that they are 
not far from proportional; which gives a trajectory between the 
above limits (from } to e on the map) not departing far from a 
straight line, though descending somewhat more in the last part 
than in the first. But if we suppose the bearing to have been 
one or more degrees greater or less that 40° west of north, we 
shall in like manner obtain, from the same observations, a tra- 
jectory departing from a straight line altogether too rapidly to 
be admissible; in the one case, indeed, convex towards the earth; 
in the other case rising and falling successively within the limits 
of the atmosphere. 

The path now found is consistent with Mr. Welles’ approx- 
imate estimate of the altitude (from 50° to 55°) at which the 
arc described by the meteor would, when produced, cut the 
meridian. In the statements of other witnesses we find as close 
agreement with those of Messrs. Mackley and Welles as could 
be expected, from ordinary observers of sudden and startling 
phenomena. In the neighborhood from eight to ten miles north 
of Marietta, a considerable number of persons (I mention Jacob 
Leonhart and two sons, of Bear Creek) caught glimpses of the 
meteor through the clouds, north and a little west of north, 
at such altitudes as to show that if its course was nearly north- 
west, its height was not far from 40 miles over the central and 
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northern parts of Noble county. Many persons on the eastern 
border of Athens county, west of Marietta, saw the meteor in a 
northeasterly direction, passing from cloud to cloud at such alti- 
tudes as to lead to the same conclusion. Mr. John Brabham and 
several others undertook to show the angle at which the body 
was descending towards the horizon, and it was such as to give 

ath not differing wide ly from the above, when com bined 
cather with Mr. Welles’ observation or with that of Mr. Mackley. 
The statements of different observers at the same places of course 
vary somewhat; but none have been used except those which 
seemed well attested. The directions were taken, whenever 
possible, as pointed out by the observers themselves, from their 
places of observat ion, Every case of very wide discrepancy in 
testimony was by this means made to disappear. 

Let us now use the data furnished by Messrs. Welles and 
Mackley for estimating the velocity of the meteor. It is to be 
observed that its bearing, as above estimated, being so nearly at 
right angles with the lines of vision of both observers, reduces 
the velocity almost to a minimum. Now Mr. Welles saw the 
meteor pass from 50° east of north to 20° east of north, (from 
above a to above c), a distance of 11 miles in about three sec- 
onds. This gives for its velocity, in the first part of its visible 
path, 3% miles in a second. Mr. Mackley estimated that the 
meteor was visible to him for six seconds. The distance in this 
case (from above d to above e) is 18 miles; the consequent 
velocity three miles a second. Here is as close agreement as 
could be expected: and in view of the tendency to exaggerate 
the time, we may presume that neither of these estimates of the 
velocity is too great; but of the two, that based on Mr. Welles’ 
observation should be preferred, since the shorter interval of time 
is the easier to estimate with precision. 

There is no strong evidence that the meteor was seen further 
southeast than where it first appeared to Mr. Welles, (a hse the 
map), nor further northwest than where it was last seen by Mr. 
Mackley, (e on the map). The distance between these two 
points, projected on the earth is about 85 miles. Ina former 
communication I gave the testimony of Joel C. Richardson of 
Warren as tending to show that it was seen over the district 
where the stones fell; but from a comparison of his statements 
with those of others in the same neighborhood, I am dis sposed to 
admit that he made an error of ten or ce. in the 
direction. Rumors of persons in Morgan county having seen 
the meteor descend nearly to the uahion have, upon investiga- 
tion, proved groundless, 

It was a circumstance very favorable to correct estimates of 
directions, on the part of observers, that they saw the body 
through openings in the clouds. From the east side of its path 
it was not seen at all, as the sky was c mpletely overcast; but 
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no pains have been spared to collect and examine all the obser- 
vations from the west side, by personal communication with the 
witnesses. 

The conclusions which we have derived from the evidence 
may now be briefly summed up as follows. The course of the 
meteor was about 40° west of north. It was first seen over the 
eastern part of Washington County (about Jat. 39° 27’, lon. 81° 
8’) at a height of 41 miles, nearly. It was last seen over the 
northwestern border of Noble county, (about lat. 39° 51’, lon. 
81° 84’), at a height of 38 miles, nearly. Its velocity relatively 
to the surface of the earth, was from 3 to 4 miles a second.* 

As the time was half past twelve, noon (May Ist), it follows 
rom the results just given, that its velocity in the solar system 
vas from 204 to 21 miles a second. 

As the data cannot be claimed to be more than approximations 
to the truth, the conclusions cannot. 1 have given the results 
found by comparing the data of two excellent observers at ad- 
vantageous posts, as the most likely to be near approximations. 
These results agree nearly with my first estimates, (July, 1860+), 
formed by a general comparison of less select data, before the 
most material statements in Mr. Mackley’s testimony, or any 
part of the testimony of Mr. Brabham and many others, were yet 
known tome. Any attempt to establish a path differing widely 
from that now given, whether in the bearing, or in the height 
above the earth, or in the amount of departure from parallelism 
with the earth’s surface between the points indicated, will cause 
the statements, not only of Messrs Mackley and Welles, but of 
all the observers, to clash hopelessly with each other. 

These views are entirely inconsistent with the hypothesis that 
the whole of the blazing body described by witnesses came to 
the earth in Guernsey county, (from / to New Concord, on the 
map). If the principal mass fell at all, it must have fallen at a 
great distance beyond. Whether we suppose it was consumed 
in the air or passed on, there is no difficulty arising from the 
fact that it was not seen farther to the northwest; for there is 
abundant evidence that the sky along its path was overspread 
with clouds, not only from Northwestern Virginia to New Con- 
cord, but to a considerable distance beyond; and I have ascer- 
tained from meteorological reports recorded in the Smithsonian 
Institution that there were clouds, (early in the afternoon, May 
1st), over a large part of Northwestern Ohio. Nor is there any 
difficulty in conceiving how different bodies of the same density, 
after entering the atmosphere together and moving through it a 

* Assuming that these stones are of extra-terrestrial origin, their velocity on en- 
tering the atmosphere was greater than 4:9 miles per second, the velocity necessary 
to a circular orbit. Otherwise the major axis of their orbit would be less than 4000 
miles, and the orbit traced backward would again enter the atmosphere.—Eps, 

¢ Vol. xxx, 296. 
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great distance, could have been so far separated. For the smaller 
bodies having more surface in proportion to their weight than 
the larger, (the surfaces being as the squares of the diameters 
while the solidities are as the cubes), would encounter more 
resistance from the air. And the smaller bodies, having once 
fallen below the larger, would receive a still further acceleration 
to their descent from the increased density of the air; for it is 
an established fact that, through atmospheric strata of equal 
depth, the increase of density downwards is by a geometrical 
ratio. In order however to account for a separation of over 30 
miles in a vertical line it is necessary to concede that the part 
which passed over was much larger than any of those which 
came to the ground. It must also be conceded that they began 
to separate long before crossing the Ohio river: a view which is 
strongly supported by the fact already stated, that over the 
southern part of Noble county the stones which fell had already 
descended far enough to cause a concussion in the lower atmo- 
sphere that was heard over a vast region, 

For other particulars of the history of this remarkable fall of 
stones, and for a chemical analysis of some of the specimens, the 
reader is referred to this Journal for July, 1860, and January 
1861. 


Marietta, Ohio, May 1, 1861 


Art. VIIL. Caric graph y; by Prof. C. Dewry. 


(Continued from vol. xxxi, p. 26, Second Series, 1861 
No. 271. Carex Norvegica, Wahl. Schkuhr, Car., fig. 66. 

Spica oblonga composita ; spiculis 8-5 brevi-oblongis sessilibus andro- 
gynis infirne staminiferis remotiusculis sub-densifloris, et infima Squamoso- 
bracteata cum bractea longa-setacea; fructibus distigmaticis ovatis vel 
oblongis ellipsoideis subacutis ore integris apiculatis squama late-ovata 
subacuta paulo longioribus vel subaequantibus. 

Culm 6-10 inches high, erect, leafy below, longer than the leaves: 
spikelets 3-5, oblong, short, sessile, staminate at the base, a little sepa- 
rated below, a setaceous and rough bract supporting the lowest and rising 
from an ovate scale; stigmas two; fruit ovate, oblong or ellipsoid, some- 
what acute and apiculate with entire orifice, slightly compressed, longer 
than or equalling the ovate, short, broad and acutish scale. 

Long kuown on the sea-shores of Norway, it was discovered in 1860 
at Wells, Me., in marshes, near the ocean, and forwarded to Dr. Sartwell 
by Rev. J. Blake, thus being first detected in our country. 


No. 272. C. Franklinii, Boott, in Hook. Fl. Am. Bor.. 217, Illust., No. 193. 


Spica e spiculis multis diversis fuscis composita; spiculis 6-10, superne 
aggregatis quatuor vel pluribus sessilibus nunc ovatis oblongis nunc lin- 
ggreg | g 


earibus gracilibus, suprema apice staminifera, proximis toto staminiferis 
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vel non-fioriferis, inferioribus superné staminiferis interdum toto pistilliferis 
exserto-pedunculatis vaginato-bracteatis nutantibus ; fructibus dis vel tri- 
stigmaticis ovatis oblongis vel ellipticis scabris ore bifidis fuscis, squama 
oblonga vel ovali scabra fusca acuta paulo longioribus, 

Culm sometimes two feet high or more, triquetrous, slender, stiff and 
erect, leafy towards the base; leaves long and narrow; spikelets very 
dissimilar, the pistilliferous ovate-oblong or oblong-elliptic, the lower 
slender pedunculate and nodding, several upper ones sessile and clustered 
at the summit, the terminal staminate at the apex and near the small and 
slender-linear staminate or flowerless spikelets; stigmas 2 or 3, as both 
numbers occur; fruit elliptic or ovate, oblong, compressed, scabrous and 
tawny with a bifid orifice, with scales ovate or oval, acutish, rough, and 
nearly equal to the fruit. 

Rocky Mountains, Drummond, 

Resembles C. ovata, Rudge, in having stamens above and three stigmas, 
but differs much, and is strikingly characterized, as is shown by the 
only specimens from the Rocky Mountains. For C, ovata, see this Jour- 
nal, vol. x, p. 44, 1826. 


No. 273. C. incurva, Lightfoot. Schk., Car., fig. 95. 

Spica brevi composita; spiculis 5-8 ovatis sessilibus dense-aggregatis 
squames~-bracteatis spicam staminiferis capitulum ovatum sub-rotundum 
flavum f .rmantibus; fructibus distigmaticis ovatis convexis tereti-rostratis, 
squama ovata longé acuta longioribus vel aequantibus; culmo 5-7 unci- 
ali saepe incurva. 

Culm 5-7 inches high, suberect, often incurved, scarcely longer than 
the narrow, flat, light-green leaves rising from the base; spikelets 5-7, 
sessile and ovate, densely clustered into a roundish head half inch long, 
staminate at their apex; stigmas two; fruit ovate, tapering-rostrate, con- 
vex or slightly ventricose, and immature is shorter than the ovate, long- 
acute scale ; light green, except the yellowish head or spike. 

High or cold northern parts of Europe; British America, Dr. Rich- 
ardson ; Rocky Mountains in Western Nebraska, Dr. F. V. Hayden. 


Note. The following new species or forms were collected in the “ Yel- 
low Stone and Missouri Exploring Expedition ” of the United States, in 
the northwestern part of Nebraska Territory, under the command of W. 
F, Raynolds, Capt. Topographical Engineers, during 1859 and 1860, and 
are published by authority of the Secretary of War; Dr. F. V. Hayden, 
Geologist and Naturalist of the Expedition. 


No. 274. C. Raynoldsii, Dew. 


Spicis distinctis; spica staminifera solitaria terminali ovata brevi- 
subconica subsessili densiflora squamis oblongis obtusis vel subacutis 
rufis obtecta; pistilliferis 3-5 oblongis ovatis vel brevi-cylindraceis 
crassis densifloris, superiore 1—2 sessili brevi parva et vicina, ternis inferio- 
ribus plus vel minus pedunculatis foliaceo-bracteatis vix vaginatis, infima 
longo-pedunculata subremota et declinata; fructibus tristigmaticis ro- 
tundo-oblongis ellipsoideis obtusé triquetris nervatis apicem nigris brevi- 
apiculatis ore subbilobis, squama lata ovata brevi-acuta vel submucronata 
nigro-fusca duplo Jongioribus vel paulo superantibus; culmo 20-unciali 


| 
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laevi subtriquetro basin foliaceo et vaginato, foliis crassis planis nervatis 
longiore ; foliis forma juniore flaccidis et omnibus laevibus. 

Culm about 20 inches high, erect, stiff and smooth. leafy towards the 
base, and bracteate under tl 
maturity, but flaccid earlier, slightly rough on the upper part of the edges 


e lower spikes; leaves flat, curved, stiff in 


and shorter than the culm; staminate spikes single, ite, short-conic: 
pistillate spikes 3-5, ovate-oblong or short-cylindric, thick and close-flow- 


ered; when 4-5, the upper 1-2 spikes short, small and near the stami- 
nate, the three lower pedunculate, leafy bracteate, scarcely vaginate, the 
lower longer and more remote, and the lowest | 
some declined ;* stiomas three and short: fruit oblong, « llipsoidal, round, 
triquetrous, ovate or sub-cylindric, nerved, black at th rt opening apex, 
orifice sometimes bilabiate, as long as or near twice as long as the broad- 
short-ovate short acute scale or sub-mucronate tawny ick scale. 

Pierre’s Hole, valley of Snake River, June 20, 1860, 6000 ft. alt.; and 
Henry’s Fork, June 22, 1860, 5500 ft. alt Dr. F. V. Hayden. 

A distinct and fine species, not to be confounded with either C. nigra, 
All, which has androgynous spikes staminate above, or with C, atrata, 
Lin., which has spike staminate below, as well as different fruit; for the 
last see this Journal, vol. x, p. 271, 1826 


pedunculate and 


1 4 


Spica composita oblonga 4—1 unciali; spiculis 4-7 ovatis sessilibus 
brevibus parvisque apicem staminiferis nune approximatis nune remoti- 
usculis, inferiore squamaceo-bracteata; fructibus distigmaticis obovatis 
substipitatis convexo-concavis brevi-rostratis ore obliquis enervatis, squama 
lata ovata subacuta dorso fusca margine albo-membranacea paulo longio- 
ribus vel subaequantibus ; ulmo gra foliis angustis longiore. In- 
terdum spicis nullo flores pistilliferos habentibus, forte non floriferis. 

Culm 6-12 inches high, slender, erect, triquetrous, scabrous and naked 
above, narrow-leafy towards the base; spikelets 4—7, ovate and sessile, 
near or more remote below, at the apex staminate with cl 
on a short cylinder terminating above and especially the upper ones; the 
lower spikelets scaly vracteate shigmas truit povate, pering 
below, rostrate and stiped, at the orifice oblique, equalling i little ex- 
ceeding the broad-ovate subacute scale which has yny back and 
white membranous margi! 

Jackson’s Hole, on Snake River, June 18, 1860, 6000 ft. alt—Dr. F. 
V. Hayden, 

Differs from others of this family in h the staminate part of the 
spikelet a short proj ¢ colum1 er at the apex, often longer 
than the pistillate part, and having its « appressed ovate scales. 


se ovate scales 


No. 276. C. Do ti, Boott, Hook, Fl. Am. Bor.. tab. 214. 


The common form of this species, as found by Dr. Hayden in Nebraska 
Ter., a few years since, was described in this Journal, vol. xxiv, p. 46, 
1857. In 1860 he collected specimens, as descrived by Dr. Boott, to- 
wards a foot high, with spikelets androai s and staminate at the apex, 
with others wholly slaminiferous * and a another form wholly pistllif- 
erous and so different in its compoun is to be ranked as a very 
clear variety, if indeed ong to s. It re described as 
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Var. densi-spicata, Dewey. 

Dioica; spica staminifera e spiculis 5-8 ovatis aggregatis composita 
cum juamis lato- ovatis ob bongs obtus castane is albis ; 
spic ulis 20 vel pluribus ovatis | superne et arcte 
congestis, inferne paulo remotis ramosis vel divisis et arctis, densifloris 
fructibus distigmedticis ovato-lanceolatis rostratis bifidis (immaturis), 
squama lanceolata castanea dorso viridi margine alba paulo brevioribus; 
culmo 3-5 unciali erecto laevi rigido, foliis planis vaginatis subradicalibus. 

Culm 3-5 inches high, smooth, rigid, erect and shorter than the flat, 
sheathed and subradical leaves, and wholly pistilliferous ; spike 1-14 inch 
long and half inch broad, thick, composed of 15-20 ovate spikelets 
lensely aggregated above, and below less near and subdivided or branched, 
all forming a compact, long head ; stigmas two; fruit lanceolate-rostrate, 
slightly rough on the beak (immature), orifice oblique, bifid, shorter than 
the lanceolate scale. 

Jackson’s Hole, on Snake River, or Lewis’ Fork of the Columbia, on 
gravelly knolls, June 15, 1860, 6000 ft. alt—Dr. F. V. Hayden. 
~ Differs from C. Nuttallii, Dew., (Sill. Journ., vol. xliii, 1842,) in its 
spike and inflorescence, and its re!atively broad leaves, as well as its fruit 
being much less convex and ventricose. 


Art. [X.—Remarks on the Mesozoic Red Sandstone of the Atlantic 
Slope, a ind 716 ice Oj * the Discovery of a Bone Bed therein, at Phe- 
nixville, Penn. ; CuarLes M. WHEATLEY, M.A. 


| Read before the Connecticut Academy of Arts and Sciences, Feb. 20, 1861.] 


No question in American geol yy seems more dif Hoult of 
elucidatio n, than the age and ceological positior 1 of the so-called 
‘New Re { Sandstone” of the Atlantic slope ; some psn 
referring it to the Oolitic or Liassic periods, others to the lrias, 
and others still lower, to the Permian. The true position may 
probably be determined like the San Casciano beds, intermediate 
between the Triassic and Liassic periods forming a separate 
group containing like those beds, its own peculiar fossils. No 
true Permian forms—characteristic of that formation have yet 
been discovered ; the fishes formerly referred to Palzeoniscus, are 
now placed in the genera Catopterus, Redfield, and Ischypterus, 
Egerton, their tails being more homocereal than heterocercal. 
The Clepsisaurus, Lea, once considered a Thecodont Saurian and 
analogous to Thecodontosuurus antiquus of Riley and Stutchbury 
from Redland, near Bristol, England, (found in dolomitic con- 
agen referred to the Permian, but now considered not older 
th Triassic,) is stated by Dr. Leidy (Proc. Acad. Nat. Sci. 
Phi ila., 9 June, 1857,) to be “not proper rly a Thecodont reptile 
but may form the type of a new spe cles as its teeth are inserted 
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North Carolina. Prof. Leidy thinks Omosaurus probably a dis- 
tinct genus from Clepsisaurus. Prof. Emmons gives Omosaurus 
perplexus, Leidy, as a synonym of both Clepsisaurus Leai, and 
Rutiodon Carolinensis. 

Centemodon sulcatus, Lea, stated by Prof. Rogers as discovered 
by Mr. Lea in New Jersey, was described from a single tooth, 
found by Mr. Lea in the black bituminous shales of Phe nixville 
Tunnel, Pennsylvania, (Proc. Acad. Nat. Sci. Phila., viii, p. 77, 
March, 1856), no other remains of Centemodon have as yet been 
described. 

The following fossils have been noticed in the ‘‘ Mesozoic Red 
Sandstone ” of Pennsylvania: 


PLANTS. 


Equisetum columnare, Brong., 15 to 16 inches long, and 7 inches cir- 
cumference in sandstone of a dark grey color, with iron pyrites, Phe- 
nixville. 

Pterozamites longifolius, Emmons, in grey micaceous sandstone, with 
iron pyrites, Phoenixville. 

Gymnocaulus alternatus, Emmons, in light micaceous sandstone, Phe- 
nixville. 

Fir-Cones, 6 in. long, 1 in. wide, Isaac Lea, this Jour., [2], vol. xxii, p. 
123, 1856, in black bituminous shales, Pheenixville. 

Plant resembling that fig. by Emmons, as Calamites punctatus in black 
bituminous shales, Phoenixville. 

Plant resembling Noeggerathia at Gwynned, I. Lea (Am. Jour. of Sci. 
ne xxii, 1856, p. 123,) probably same as fig. by Emmons (N. Car. Rep. 
pl. 1, fig. 3,) as Dictyocaulus-striatus, and w hich Prof. O. Heer (this Jour- 
nal, [2], vol. wee p. 428,) says “has an obvious resemblance to Noeg- 
gerathia.” Leo Llewues ux says the genus Noeggerathia, Gépp., entirel 
disap pears at or before the beginning “of the coal epoch, (this Jour., [2], 
vol. xxx, p. 380.) 

A number of plants, seed vessels, &c., have been found in the grey 
micaceous sandstone and black shales, at Pheenixville, the genera of 

which are yet undetermined. 
CRUSTACEA. 

Estheria ovata, (Posidonia ovata, Lea.) 

Estheria parva, (Posidonia parva, Zea,) in black bitumrinous shales, 
Pheenixville. 

Cypris, two species, one smooth, the other beautifully granulate, in 
black shales, Phoenixville, Rogers, also at Gwynned, J. Leidy,'(Proc. Acad. 
Nat. Sci. Phil., 16 June, 1857). 

Limulus? Fragment of Shield probably Limulus, black bituminous 
shales, Pheenixville, other remains probably Crustacean have been found 
in black shales, Pheenixville. 

MOLLUSCA. 


Myacites Pennsylvanicus, Conrad, Proc. Acad, Nat. Sci. Phil., 1857, 
p. 166, and 1860, plate 1, fig. 3. 
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REPTILIAN REMAINS. 


Coprolites, very abundant in black bituminous shales at Pheenixville, 
some of them containing fish remains. 

Foot-Tracks, Chelichnus Wymanianus, Zea, on dull red limestone? 
Pheenixville, Isaac Lea, Proc. Acad. Nat. Sci. Phil., viii, 77, 1856. 

Ripple marks are also found in the red shale, Montgomery county, 
opposite Pheenixville. 
Section of Strata at Phoenixville Tunnel, Penn., beginning at Eastern entrance, 

and running about two-thirds through, dip Northwest. 


ft. in 
Black bituminons shale, containing Saurian bones, coprolites in abund- ) 
ance, Estherias,—remains of ganoid fishes, and Cypris, there are clay | 110 
concretions about one inch in thickness on upper part, this layer is { 
Red and green shales, the green slightly calcareous, with traces of ) 1] 
Black bituminous shale with scales of ganoid fishes, Estherias and Cypris, ) , 
Dark green, hard, compact shale, full of clay concretions, traces of Cy- ) - 
Brown sandstone, with calcite veins and quartz Fe CCE 8 6 
Hard, compact, red and green shale, with nodular concretions of Li- } 
monite, abundantly distributed all through it, forming a“ Hematitic! 5 8 
Red sandstone, with remains of plants,..........cccccccccccccceces 5 6 
Red shale, with coprolites and plants, the coprolites inclosing scales of ) 
Grey sandstone with veins of carbonate of lime,...........-eeseeeee 5 5 
Fine-grained, red and green variegated shale,.... 24 0 
Black bituminous shale, with Estherias and fish remains in : upper part, 6 
Grey compact fine-grained shale,........... 1 
Clay concretions in three layers, 1 inch each, ...... 3 
Sandstone with veins of dolomite and calcite—in cleavage which is ) = 
Fine-grained micaceous sandstone, 20 
Fine-grained compact do 25 
‘Vug’ or cavity 5 feet wide at bottom of Tunnel, 21 feet high running to } 
a point about two feet above the back of Tunnel, filled with red and } 
green shales, talcose and micaceous crushed to powder,........+0+++ 
w hite talcose shale vertical, 5 feet wide at bottom, 4 ft. at top of Tunnel. 
Red shale fine-grained, compact,............ 6 8 
Strata very irregular for some 
Shale with clay concretions and oxyd of iron,...........+.-..ees00e 10 
Bone bed, full of Saurian bones, no other fossils noticed,......... 8 
Black bituminous shale with Estherias and 6 
Fine-grained, hard, compact sandstone, full of stems of 6 


The “ bone bed” is situated about 100 feet in the Tunnel from 
the western end, and is not more than 6 inches thick. Frag- 
ments of Saurian bones occur rather abundantly all through the 
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layer, but the more perfect bones are found at the bottom of the 
bed where they are ted together { rming trom two to three 
inches of the layer, a seam of white or 1 carbonate of lime 
underlies them and is from ¢ to 4 1 thickness. Under this 
is a very thin seam of black ca ace tter, which is 
grooved and polished lik les, evident howlng great 
disturbing force since the dep I he bed. 

The material composing the bon: | is formed almost entirely 
of the remains of Cypris. No Estherias, Myacites, coprolites or 
fish-remains, have been observed associated with the Saurian 
bones in many tons of 1 ile carefully broken up and exam- 
ined. 

Above the bone bed is about 6 inches of bituminous shale 
with Estherias ani r this from 5 to 6 feet of hard, 
fine-grained sandst with ts bed underlaid by 
ten inches of shale with clay concretions which a1 ostly veodes 
containing yelloy 
compact, fine-grain: to seven feet to th 
bottom of the Tun: 

Near the above in a m eous d nit undst f a light 
grey color, occasionally so calcareous as to effervesce freely in 
acids, occur Saurian bones—and part of a jaw seven inches in 


length, 3h. wide, and al ut l leep, With seven alveoles 


about ;3, of an inch : t, liated | sculptured 
14 inches long and I ind an Leth fe 8 inches 
long ,°; in. wide at base, rem ably of Batrachians, Es 
therias, bones, scales id teeth of unold fishes, the scales are 
large, thick, beautifully ornamented, and coat th a layer of 
transparent (ganoin) ¢ 

Casts of two she may pl be referred to either 
Pholadomya or Cardita, and 1 r to r Potamomya 
and also large quantities of Sa tee me of which are full 
14 inches in length, curved th, or fi triated, probably 
belonging to Cle ‘us P Lea, others curved 
and sulcate, answering to the description of Centemodon sulcatus, 
Lea. Another pet 1aps may be ( 7, sa 3 Leidy, and another 
of “large size, compressea, conica with opposite acute serrulated 
borders” which doubtless is that described Prof. Leidy as 
Eurydorus serrid t re found ty or thirty 
together and are w rved etimes 1 teeth are con- 
verted into iron pyrites for one half their length, or the pulp 
cavity alone filled wit pyrites, a i asiona ui s ams of 
dolomite, calcite, or sulphuret of iron, cross them transversely 
without disturbing their at It is rem; ble that while 
the black bituminous shales have afforded but few Saurian teeth, 
and none have as yet been discovered in thi ne bed,” so 
many should have been « ected 1 ther sited in this 
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strata of dolomitic sandstone as to give it the appearance of an 

osseous conglomerate or bone breccia. 

In some instances the casts only of the teeth remain, the sub- 
stance of the tooth being converted into dolomite but retaining 
the exact form of the tooth with the sulcations as distinct as in 
the original, twenty teeth of probably three or four genera of 
Saurians, all converted into dolomite! occur on a piece of sand- 
stone 6 by 3 inches. It is a singular fact, that while the teeth 
are dolomitic casts only, the bones in the same stone remain 
unchanged, retaining their original structure. 

Associated with the above fossils in the sandstone are numer- 
ous plant remains, mostly of a broad sulcated stem without joints 
or branches, as far as noticed they retain the same width their 
entire length, and are from one half to two inches broad and 
from six to eight inches long. 

The shales, sandstones, and fossils of the Phoenixville Tunnel 
bear a remarkable resemblance to those of Nagpur and Mangali, 
Central India, described by Messrs. Hislop and Hunter, Quar- 
terly Journal Geological Society, London, vol. x, p. 472, and 
vol. xi, p. 871, and referred by them to the lower Jurassic age. 
The following is the descending order of the series according to 
the observations of the authors: 

1. Soft ferruginous sandstone, sometimes hard, with iron bands, and 

plants. 

2. Fine and coarse argillaceous sandstones, rich, with plant remains, these 

have afforded :— 

Labyrinthodont reptile, Brachyops-laticeps, Owen. 

Fishes, ganoid scales, and small jaws. 

Crustaceans, Estheria. 

Plant remains. 

Fruits and seeds, numerous and undescribed. 

Leaves, Conifer, Zamites, Poacites and Ferns, (Pecopteris, Glossopteris, 

Teniopteris, Cyclopteris, Sphenopteris). 

Stems, exogenous and endogenous. 

Acrogens, Aphyllum, Equisetites, Phyllotheca, Vertebraria. 

3. Red shales 50 feet, green shales, 30 feet. In the former of these there 

were observed at Korhadi :— 

Reptilian foot tracks. 

Worm tracks, and intestine shaped evacuations, these were also found 

in the green shales, 

Phyllothes a; 

4. White and colored dolomitic limestones. 
Bituminous shales with fossils. 
Sandstone. 

Indurated clay stone. 

Green shale. 

Bituminous shale with fossils. 
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... By this we have the following series : 

I. Il. €,Ho,8 Ill. IV. 
€nHon+202 €nHonP2 €nHen-29 €nHon-4O2 
€nHon4203 €nHon-2f 493 

and so forth. 

Every general formula in one of these generic series represents 
special homologous series the members of which have the dif- 
ference n€ H,. When comparing the above series with the hy- 
drocarburets known to exist in a free state, they will be found 
to represent different states of oxydation of these hydrocarburets. 

Another kind of series is formed by making in the general 
formula «=n and =n and making successively to decrease or 
increase, the increment or decrement being 1,2,3,4,.... By 
this we form the series 


{very general formula here represents a series, the members 
of which are distinguished by m€ H and which I therefore call 
to be remarked that a hemilogous series 
whose general formula is €, H,+:0,, can only exist when vn is an 
odd number, as the number of atoms of hydrogen entering into 
an organic compound is always an even number.* The hemil- 
ogous series are very useful for comparing the physical proper- 


ous series. It is 


ties of organic substances. 
[ will now apply these principles of classification to three 
rge classes or groups of substances, the hydrocarburets, the 
ohols and the acids. The generic series formed by the first of 

these groups is the following: 

€,H2,42 hydrurets of the radicals of the alcohols; 

€,H»2, the homologues of ethvlen and the radicals of the alcohols; 

acetylen n=2; ally] n—=6 

€,,Ho,-4 thymen n—=10; 


benzol toluol n=7 lol 


, xylol n=8, cumol n=9, cymol n=10, 
€,H stilben n==14: 
€,,Hea-20 hydrocarburet found in the tar of Archangel n=19. 

The maximum or minimum number of atoms of hydrogen 
which may be combined with n atoms of carbon cannot be deter- 


* If one atom of nitrogen enters into the compound the atoms of hydrogen are 
an odd number, as nitrogen is triatomic. For this reason alone the formula of 


Quinine for instance, could not be written Cio Hi2 NO, as chemists formerly used 
to do, but C20H24N202 as it is written now for other reasons. 
Am. Jour. Sct.—Seconp Serres, XXXII, No. 94.—Jury, 1861 
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mined at present, but there is no hydrocarburet known to con- 
tain more than (2n+2) and less than 2n—(n+2)=n—2 atoms of 
hydrogen to n atoms of carbon. 

The alcohols form several generic series: 


€nHonse @ common alcohols of th type 


2n42 
€nHos+2 O2 glycolic alcohols of the type Ho 


whether tetracid alcohols of the general formula €, H,,4,,9 and 
€,,H 
the type “",2"-2 } 
ype 
nothing certain about the existence of tetrabasic radicals. The 
polyethylenic glycols of the general formulas 
€,Ho, 


+ 


Oo, can exist, is not known, as we KNOW 


€nHosse 


are bibasic alcohols corresponding to the types~” H > Sy 


€,Ho,2 allvlic aleoheols of the type 


€,Ho, 0: g] erine 03 


of this series the only member known as yet is allylic alcohol 
€,H,® corresponding to the general formula ©, Ben 
Alcoholic series TV. V. 
€,H2a-2 8, 
€,Hen-40, Oa, ete. 
€,Hen-6 8 the homologues of ylie aleoh 
8 cinnamylic alcohol. 
The homologous series answeri! g the general formula €, . 0 is 
€,H,© phenylie alcohol boil. point, 184°. 
€,H,,@ xyleni 930°. 
€,H, 44 
€,,H,,@ cumini pis. 
as homologous with phenylic alcohol, the last member of this 
series, cuminic alcohol, ought to boil at 264 
Forming 2 hemilogous series out of such of those alcohols as 
answer to the general formula €, HH... @ we have: 


{ Hon4 
( 2 
{ ai 
j 
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€,H,® benzoylic alcohol, boil. point, 204°. 
€,H,,@ cinnamylic “ . oF. 
the difference in composition is here 2€H, the difference in boiling 
point, 46°; to the difference €H in composition there corresponds 
therefore a difference in the boiling points of 23°, and as to the 
difference €H, we mostly find a difference of 19°—20° in boiling 
points, the influence of the atom of H on the boiling point is in 
this case 3°, In a similar manner the influence of € on the 
boiling point may be shown to be 26°, as benzoylic alcohol and 
cinnamylic alcohol differ by €+€H, and €H, answers to 20°, 
we have 46°—20°=26°. The influence of the single elements 
on the boiling point may thus be found by seriation and general 
laws deduced by comparing the different results obtained by 
this method. The acids form quite a number of generic series, 
Series of Acids J. 
fatty acids n=1 to n=30. 
€nHon93 glycolic acid n=2. 
€nHonO,4 glyceric acid n=3 (isomeric with lactic acid.) 


The acids of this generic series correspond to the first alco- 
holic series. 
Series of Acids I]. 
€,Hen-2 02 
€nH2n-203 
€;,Hon-204 


The special homologous series deriving from this generic series are, 


acrylic acid. glyoxylic acid. 
crotonic “ €3H464 pyroracemic acid. 
€;Hs@2 angelic “ : 

etc. etc. — 
€2H204 oxalic acid. tartronic acid. 
€3H404 malonic “ malic “ 


€4H¢604 succinic “ 
€5Hs04 lipic —— 
etc. etc. 


tartaric acid. mucie acid. 


Series of Acids III. 
€, Hen -4 
€nHen-404 


| 
= | 
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From this generic series are derived 
so1 mesoxalic acid 
€4H,04 maleii cid cit acid 
ita 
€sHsO4 
€7H1004 terebin 


€,H 8 


From this generic series we deriv: 
oxypher pyromucie acid, 
ter bent pvr ora éé 


€,H20, mellitic acid aconitic acid. 
€3Hi0084 cholester 


t+ 
€H 
€nH 04 


From this generic ser e deriv: 
benz €5H2O5 kr 
toluy 
€9H i992 o 
cur 


pl 
- {4 rat 
re acid. 
at H t>3 } 
* The radical of the t nit ' @3 may be derived 
from a hydrocarburet by titut fH 
€6Ho9 } 
ponding to aconitic a 1 therefore belongs to the 
\ 
a cae series II, ansy the genera rmula €,,H2,03, and the type 
€ 3 ) 
n 412-3 | 
83, This remark applies. ' st er 


Hs 


a 
a 
i 
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€3Hs@y, lecanoric acid. €9H 0,4 veratric acid. 
Acid series VJ, 
€nHea_1092 
Of the acids deriving from this generic series only a few are 
known as yet. 
cumaric acid. €7Hs@7 mionic acid. 


€,H°O, phtalic acid. 
choloidic “ 
€25H 4004 hyocholic 

From other known acids it is hardly possible to form series, 
as they stand mostly isolated ; there is for instance only one acid 
—anemonic acid €, ,H, ,@,—known as yet, which corresponds 
with the general formula € 
_ The generic series of acids considered above may be ranged 
into one primitive series: 

€nHon-40 25 
2x 


where ©, means, that in order to form a generic series from one 
of these primitive formulas, 8 has successively to receive suffiixed 
the numbers 2, 3,4,...2. Itis easy to see that as every generic 
series, as for instance : 

€,H2n-282; €2H2O, . 

€,Han-293; €2He63, €sH6O3.. . 

€2HeOs, €3HiOs, €4H6Os 


consists of two kinds of series, of which those lying on the hor- 
izontal lines are homologous series, and those lying on the verti- 
cal lines are series of oxydation, the primitive series therefore 
expresses a servation in a cube. 
It is worth observing that there may be series of isomeric 
substances running parallel to each other; such series may be 
called homarithmical serves. 
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ArT. Theoretical Dete) the Dimensions of Donati’s 
Comet ; by Prof. W. A. Norton. ‘ 


\ 


(Continued from this Journal, vol. xxix. Ni 87, p. 386.) 


Let D= the perihelion distance of the comet, and V= the 


velocity at the perihelion; v= the velocity. 6,= the true anom- 
aly, and r,=the radius-vector of the comet at any point of its 
orbit; and ¢ = the in ination of tangent to orbit, to the radius- 
vector : 

t =the interval OI time from assumed date to that of the peri- 
helion passage of the comet 

k’ = the acceleration due to the « ffective repulsion of the sun, 
expressed in fractional parts of a mile, at the I erihe ites distance 
of the comet: 

R= the distance from the sun and @ the true parabolic 
anomaly of the cometary particle, at the instant of its le saving 
the sphere of influence of the nucleus: 

V= the initial velocity of the parti le, in a direction parallel 
to the tangent to orbit of comet 

® = the angle included betwe: n the line # and the axis of the 
hyperbolic orbit of the particle; J= the angle included pornean 
this axis and the axis of the parabolic orbit of the nucleus: P= 
perihelion distance, p, = the half-parameter, e = the ecce onc Me ity, 
and A= the semi-transverse axis of the hyperbolic orbit: 7'= the 
interval of time from assumed date to the instant of the perihe- 
lion passage of the r ceding particle; y= the inclination of either 
asymptote to the axis: 

6=the true anomal Vy, andr the radius vector of the particle 
at any interval of time, ¢ after its perihelion 

y= the angle included be tween the radius-vector of the parti- 
cle and the axis of the comet’s orbit. 

Let a and c r present certain constants. 

The aaah ot time, 1, 7’ and ¢ are expressed in days and 
fractional parts of aday. The velocities V, V’, and », are ex- 
pressed in miles and lractiona] parts of a m le, pel second. 


Vassage 


Rand 0, may be take n, with slight err: Fr, ¢ jual to the values 
of r, and 6,, found for the Same instant of time 
36542 > A 
*\ 2 ' 2 (10.) 


Let D.k'=n: n Bw 


i 
# 
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(1.) For orbit of particle — comet at perihelion, 


1 
e=m+1; pp=m.D; A= P= D; cos (13.) 

(2.) For orbit of particle leaving comet at any other point of 
its orbit, 


e—V m' sin28 + 2)+1 Po sin??.R; P= = ; 
R 
——-., 
2 
23 1 
cos (15.) 7 =c.tang (arcs (16.) 
(3.) For soli of particle in its orbit, 
t p 
tang a( arc tang“ (17.) (18.) 


4=0,—-® ... (20) y=9-4 . (21,) 

If the particle is emitted after the perihelion passage, y=9+4. 

For a particle describing a hyperbola concave toward the sun, 
equs. (13) to (19) become 

e=m—1; ore=V m' sin 28 (m!—2) « 


. 


e.cos? + +1’ e\r 

The true anomaly was calculated from the time, in this case, 
by an indirect method founded upon the law of areas, which 
admits of any desired degree of approximation. The calculation 
might also be made by means of Gauss’ formule. 

In the instance of a repelled particle, which describes an orbit 
convex toward the sun, the true anomaly was calculated directly 
by equ. (17). In this equation, and in equation (16) a and c are 
constants for the same hyperbolic orbit, but vary from one orbit 
to another, with the initial circumstances of motion, and the 
supposed intensity of the repulsive force. The laws of their 
variation are quite simple, so that their values having been found 
for one hyperbolic orbit they may be readily computed for any 
other. These constants having been determined, equ. (17) 
makes known the true anomaly of a receding particle, for the 
whole extent of the tail of the comet, with a ~ liability to error 
not exceeding 2’, and generally much ‘less than this. 


| | 
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form and dimensions of the train of the comet, as well as of the 
head, and derive the phenomena of the rise and gradual recess 
from the nucleus of successive envelopes, we have in a supposed 
rotation of the nucleus the sel le cause of certain special phe- 
nomena observed, as the spiral form of the outline of each incip- 
ient envelope, the inclination of the first direction of the axis of 
the tail to the radius-vector produced, &c. 


Dimensions and Form of the Train of Donati’s Comet,—theoreti- 
cally investigated, and compared with the results of observa- 
tion. 


We will first observe that if we adopt, for the moment, the 
prevailing notion that the matter of which the train is made up 
is directly expelled by the sun from a nebulous envelope sur- 
rounding the nucleus, the divergence of the lines of the sun’s 
action tangent to this —. on opposite sides must have been 
exceedingly small; since the greatest breadth of the observed 
envelope was only 40,000 mil es, aa its distance from the sun 
was 55,000,000 miles, or more. The breadth of the train, result- 
ing from this divergence at the distance of 55,000,000 miles from 
the nucleus could not have exceeded 80,000 miles; whereas the 
actual breadth, at less distances than that, was several millions 
of miles. If we discard the idea of an envelope in a condi- 
tion of permanent equilibrium about the nucleus, and take ac- 
count, in accordance with the Dynamical Theory now under 
discussion, of the divergent velocities ef the jets streaming up 
from the nucleus, on one side and the other of the radius-vector 
of the comet, we are still unprovided with a cause adequate to 
develop a train of the enormous breadth just stated. According 
to calculations that will be presented in another connection, the 
velocity in a direction perpendicular tu tie radius-vector, of — 
such jet cannot have exceeded 0'™30 per second and was proba- 
bly much less. If we suppose this lateral velocity to have ob- 
tained, in the instance of the jets inclined under the largest angle 
to the radius-vector, we find that at the distance of 10,000,000 
miles from the nucleus the resulting breadth of the tail, is less 
than 800,000 miles, while the extreme breadth at that distance, 
as observed on Oct. 5th, was not less than 34 millions of miles. 

I find, as a result of the detailed discussion I have undertaken 
that the great determining cause of the wide lateral dispersion 
of the matter of the train, consists in an inequality in the forces 
exerted by the sun upon different cometary particles. The other two 
causes above specified codperated with this. Upon this hypo- 
thetical basis numerous calculations have been made, with the 
formuls already given (pp. 54 and 55), and tested by comparison 
with the results of observation. ‘These calculations consist in 

Am. Jour. Sc1.—Sreconp Series, XXXII, No. 94.—Juxy, 1861. 
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determinations of th tion Oct. 57-0776, (W. M. T.) of 
particles which emerged from t ere « flu of the 
nucleus on severa is dat l'o these part Ss were at- 
tributed var'ous re} l attractive accel s, due to the 
sun’s action, betwee ts : tial late- 
ral velocities answ to diff e radius- 
vector, of the jets p1 f) t ( it will be seen, 
when we come to investigate t that should 
result from the ec repulsive is of is and 
sun, that if we c tio of the eff t repulsions of 
the two bodies to b tant f nucleus from 
which the jets proc the maximu f a jet to the 
radius-vector, which rs to th of the come- 
tary envelope, is : t 19°: and that if 1 sed 
to vary from one ] t ir to another, 
its law of variat sat of t f the 
nucleus, must bi th eatest lat ty of a re- 
ceding particle 7 t f t | juestion re- 
mained constant l t ting a vere 19 [' tial 
lateral velocity of metary matt t is t rved, 
increases with tl f the effect the nu- 
cleus. In fact it tion t rmer 
part of this m r, t t 1t varies, for a emis- 
s§10N, @, nearly as the TOOt ¢ \ Dp. 
The effective re] force by w a] irged 
away from the: { th t of the 
nucleus over its attract { * the effective 
repulsive force of 1 
cordingly be distin l f tr sive { s by 
which the part solicited. It is assumed fundamental 
principle, in our investigations, that thé sive actions 
of the sun and nu pon any } vary ly by reason 
of some chang t lition ti and therefore 
that the ratio of t ist na rabiy t same, 
through whatever 1 t ties posed 
to vary. 
The elements « l I t of Donati’s c et piovea in the 
calculations, were « l by Mr. Sear f the Dudley Obser- 


yatory, and are as { Per. sept. 1523 W.M.T:: 
12! 21 165° 18’ 4¢ 16 46 85° 
21’ 21”; log. g =9°762236 

The process of « i 1at a given instant, 


of an individual part ipposed to havi ft the sphere of 
influence of thi nu I certain previous dat s asl OWS: 
Equs. (10) and (11) give the initial circumstances of motion of 
the particle. The computed value of V’ is the initial ve tv of 
the particle, resulti: the motion of t sis in 
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a direction parallel to the tangent to the parabolic orbit of the 
comet, which makes the angle ? with the radius-vector. In case 
the particle is emitted from the nucleus in a direction inclined to 
the radius-vector it has a certain velocity imparted by the repul- 
sion of the nucleus, relative to the radius-vector. This laieral ve- 
locity, as it may be termed, is calculated from equs. (7) and (8), 
and is added to the ve locity V’ already determined, or subtracted 
from it, according as the jet proceeds from the preceding or follow- 
ing side of the nucleus. The result is the initial velocity to be at- 
tributed to the particle. The particle having the initial, or pro- 
jectile velocity, thus determined, is urged away from the nucleus 
into remote space by the repulsive force of the sun, and describes 
a hyperbolic orbit having the sun in its outer focus. If we sup- 
posed it to set out in this orbit at the instant of the perihelion 
passage of the comet, the on of equs. (12) and (13) serve for 
the detern xination of the orbit; and equs. (17) and (18) make 
known the true anomaly and radius-vector of the particle in its 
orbit. If the particle be supposed to leave the nucleus either 
before or after the perihelion passage, equs. (14) (15) and (16) 
are employed together with (17 and (18). From equs. (20) and 
(21) we then obtain the value of 7. The values of r and y hav- 
ing been determined, we readily calculate the geocentric right 
ascension and declination of the position of the particle. 

The process of calculation for a particle moving under the 
influence of a diminished gravitation toward the sun, in a con- 
rave . hyperb lic path, is essentially the same; equs. (22) to (24) 
iow take the place of equs. (13) to (18); and the true anomaly 
of the particle is determined by an indirect method. 

We will take for illustration the calculation of the position on 
Oct. 54-0776, W. M. T., of the particle which left the sphere of 
influence of the nucleus at the instant of the perihelion passage 
(Sept. 294°7523). We will suppose the particle to have been 
emitted from the nucleus toward the sun in the line of the 
radius-vector, and therefore to have had no lateral velocity, or in 
other words to have had an initial velocity, V, equal to the 
velocity of the nucleus in its orbit, and in the same direction. 
We > will also take the effective repulsive force of the sun, h’= 
1'82; the attraction of gravitation of the sun, at the same dis- 
tance, being regarded as unity. 


D=55,000,000™; V=85™-166; §=90°. 


~of amile; n=D.#’=1122°907. (The value of n 
48,980 
as first found, and used in the following calculations, is 1122-95). 
m= = 1101250; e=m+1=2°101250; P= 55,000,000"; 
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On comparing the calculated positions of particles which left the re- 
gion of the nucleus at the same instant, and with the same initial velo- 
city, but were afterward subjected to different degrees of accelera- 
tion, from the action of the sun, it appears that they are all distrib- 
uted nearly along a right line, which if indefinitely produced would 
pass near the nucleus. This result is illustrated in fig. 1; in which 
the lines traversing the tail in directions radiating from the nu- 
cleus represent the lines of particles that left the nucleus at the 
several dates above specified. When the calculated positions 
are plotted upon a large chart, the distribution is found to be 
very nearly rectilinear. The same fact appears on determining 
by calculation the relative positions of the several lines connecting 
the computed places of the particles in the plane of the orbit. 


1. 

96 
si3 


The following table contains the computed codrdinates of the 
positions of particles which left the region of the nucleus with 


Part. leaves nucleus Force. y . R. Asc. | Dec. | 
Oct. 2'6043 2 =3 16 33 Oo 57.076. 000 
16 35 6 | 56,728,500) , | 
Sept 29°7523 t, 1°82 16 1 40 | 59,406,000214 1 10,22 23 0 N 
R, 1°213 16 47 9717, IOC 
R, 0°455 16 17 50 | 57,852,600 
R & Azo | 16 23 30 | 57,329,000! 212 45 40 20 38 20 N 
j A» 503 10 27 10 56,943,800) 212 31 20:20 18 20 N 
A, 0°455 10 25 3 36, 80% 
Sept. 24°360 R, 1°82 12 28 20 | 68,066,600/218 25 20\31 35 4o N 
fy R, 1-213 13 15 65,638,700 
R, 0°455 14 13 27 } 62,453,5 
R & A==o| 14 54 50 | 60,554,000/214 17 20\24 3 4o N 
A, 0°455 39 58,579,50 
Sept. 19.049 R. 1°82 » 5g 78,882,000 221 41 55 43 50 ON. 
Ré& A= 64,773,000,215 34 20:29 25 50 
A, 0°303 13 8 13 | 62,238,000'214 32 40:26 36 5 N|I 
A, {55 13 93 5x ( O74, 206 | 
Sept. 13°834 R & A=o 45 5o 69,009,000) 215 5o 40:35 14 10 NI 
A. 0303 I 7 10 | 65,.303,000\214 53 56 50 N. 
A, 0°455 11 25 30 | ¢ 3,396,000) 214 21 50:28 37 4o N. 
Oct. 50776 (nucleus) '..........1 16 38 © {| 56,173,500/212 5 30,19 39 20 N. 
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Average Inc +R, 2°73 R, 1°82 R, 1 213 R, 0°455 JA, o 303 

Oct. 2°6043\-11 40 45} -0°29 4 | ‘ 
Sept. 29 7523\- 6 29 -o' 80 -o'43 | -o025 -o'21 | -o'33 
Sept. 24-360 |+ 6 16 12 -0'63 +264 -o'84 | | -o-6o | 

Sept. 19°049 23 30 -165°0 -3°73 +1°42 
| 40°73 | 


Sept. 13°834 |+27 35 o 


These results show that all the cometary particles which may 
have been repelled from the nucleus in the line of the radius- 
vector, at any instant of time, and may have become widely sep- 
arated by reason of the unequal repulsive actions of the sun upon 
the different particles, would be found distributed approximately 
sees ig a right line directed toward the nucleus. If we considera 
jet of cometary matter streaming out from the nucleus under an 
angle to the radius-vector, all of its particles, variously influenced 
by the sun, are found at the assumed date (Oct. 54-0776), distrib- 
uted nearly along a line diverging somewhat from the line of the 
particles ejected at the same instant from the nucleus directly to- 
ward the sun. It lies in advance of the latter line in the case of 
a jet emanating from the preceding side of the nucleus, and be- 
hind it in the case of a jet age eeding from the following side. 
The entire collection of matte r pre ceeding at any instant of time, 
from the various points of the side of the nucleus turned toward 
the sun, which lie in the plane of the orbit, accordingly forms, 
as it flows off into space, a band of nebulous matter, the sides of 
which are somewhat divergent, and the general direction of 
which is toward the nucleus. The entire train of the comet 
may be regarded as made up of a series of such bands of comet- 
ary matter which left the nucleus at various points of time ante- 
rior to the time of observation. Unless the ejection of matter 
was intermittent, these bands would be infinite in number, and 
overlap each other. If there were interruptions of continuity in 
the outflow of matter, they might become separately discernible. 

The following are the calcul: ate dd positions of particles which 
seem to accord most nearly with the ase and form of the 
convex side of the train, as actually observed: 


Loft Oct 2 6042. Sept. 29¢°7523., Sept. 2679003. | Sent. 247-360 
nuc cleus 
Force. jLat.vel| R. Asc. | Dec. | R. Asc. | Dec. | R. Acc. | Dec.” | Asc. | Dec 


28 20/20 2 50/213 39 5o! 21 21 5 26 24 58. 2012171440 294 20] 


The lateral velocity here assumed, answers to a jet emanating 
from the preceding side of the nucleus, under an angle of 19° 


to the radius-vector, (see p. 58). 
The concave, or following side of the tail is best represented 


by the following calculated positions: 
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- as carefully determined by Professor Bond, by collating and dis- 
cussing a large number of European observations. It is reduced 
from a chart kindly furnished me by Prof. Bond. The full 
curve lying imme di: iately behind, or below the other, runs 
through the foregoing c¢: aleulated positions, and is accordingly 
the outline of the train, as theoretic ally determined. The por- 
tion of the train represented extends about 104°, or 10,000,000 
miles from the nucleus. The scale of the diagram is too small 
to admit of anything like an accurate comparison between the 
two representations. We can only give the results of a com- 
parison made by plotting the two upon a large chart. 

The first fact to be observed is that the actual position of the 
nucleus on Oct. 54-0776 was 186 in advance of the calculated 
position. (The latter is R. Asc. 212° 5’ 30”, Dec. 19° 39’ 20” 
N. Mr. Searle’s ephemeris of the comet gives, by interpolation, 
R. Ase., 212° 3’ 40”, Dee. 19° 39/11’ N.) The consequence is 
that the theoretical falls behind the actual train. 

The following table gives the distances of the foregoing calcu- 
lated positions of particle ss from the contiguous outline of the 
tail. ‘The positions are all behind the observed outline. 


Particle j 
left Oct. 24°6043. Sept. 24d:360) Sept. 049 Sep. 13d*834 
nucleus | | 
Lat. vel.| Dist. | Dist. Dist Dist Dist Dist. | 
| R, 21°2 25°4 22°5 72 
A, 184 18°6 25°4 18-6 _ 4°79 


‘The calculated positions are indicated by dots in the diagram. 
if they be taken in pairs, on opposite sides of the train, it will 
be seen that the lines connecting them are appeemnniesy per- 
pen licular to its general direction. The lengtl is of these lines, or 
the approximate breadths of the train, at the several points, as 
compared with the lengths of the lines traversing the actual 
train, in parallel directions and at corresponding ; distances from 
the nucleus are given in the following table: 


Oct. 2d°6 Sept. 29d°7 Sept. 26d°9 Sept. 24d-3, 
Particles left nucleu and and and 
Sept jd Sept. Sept. 13 18 
‘ulated lengths 14°5 85:8 168-6 
Actual lengths. 16°5 35-2 86°4 170°7 | 


[he distances were obtained by measurement from the chart, 

th ase sale of equal parts, and are each ap proximé ately equal to 
the number of minutes in the are connecting the pair of particles, 
in thee corresponding are traversing the observed train. 
The broken line lying nearly in the middle of the theoretical 
train, is traced through the positions occupied by the several 
3s which left the nucleus at the assumed dates and subse- 
Sc1.—Srconp Serres, Vou. XXXII, No. 94.—Juy, 1861. 
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the orbit, and is about 3,600,000 miles. The extreme circular 
ring on the left, or preceding side, is made up of the particles 


which are repelled from the sun by the greatest force (1'213), and 
the extreme ring on the right is composed of particles which 
have been solicited by the greatest attractive force (0°455). The 
radius of the former is 236,000 miles, and that of the latter 
338,000 miles. The middle circle is composed of particles 
which are neither attracted nor repelled; its radius is 348,000 
miles. The mean breadth of the cross-section of the tail, at the 
distance supposed, as determined from these three circles, is 
615,000 miles; and the ratio of the longest diameter to the mean 
breadth, is as 5°86 to 1. 

We have already intimated (p. 64) that the initial lateral ve- 
locity of the particles that go to the extreme concave side of the 
tail, was probably less than 0™184, and may have been very small. 
The mean breadth of the cross section was therefore probably less 
than 615,000 miles. It may not have exceeded 360,000 miles. 

At less distances from the nucleus the cross-section of the 
train, as determined upon the theory of a repulsion exerted by 
the nucleus, will deviate less from the circular form. At the 
very nucleus the cross section perpendicular to the radius-vector, 
must be almost an exact circle; unless the limiting angle of 
emission is different on different sides of that line. 

These theoretical determinations accord with the results of 
observations made by Dr. Pape, of Altona, to determine the ac- 
tual form of the cross-section of the tail at various points. He 
finds it to have been circular in the vicinity of the nucleus, and 
at points quite distant from the nucleus to have had a consider- 
ably greater extension in the plane of the orbit than in a direc- 
tion perpendicular to that plane. Dr. Winnecke, of the Pulkova 
Observatory, in announcing these results deduced from the ob- 
servations of Dr. Pape, remarks, ‘“‘ We are thus conducted to 
a remarkable figure of the tail; in the vicinity of the nucleus 
the transverse sections are circular in form, at greater distances 
therefrom curves considerably flattened, whose longest diameter 
probably lies in the plane of the orbit.” 

In what precedes we have taken account only of the outer 
envelope of the head of the comet, and of its indefinite prolonga- 
tion in acontinuous stream which we have regarded as the train 
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the motion of a particle with respect to the nucleus we must 
regard it as subject to the actual rather than the effective repulsion 
of the sun, because both the particle and the nucleus must be 
considere d as gravitating toward the sun. The value of 3 an 
the particles of the outer envelope, is then 1:218+1=2°213 


00000249 per second. According Professor Bond’s meas 
urements the greatest value of H may be taken at 14,000 miles, 
and ras 200 miles (it may possibly be less than this). Thus 


p=7T0k=0™-0017430. If now we re gard the density of the solid 
sahil: as equal to that of the earth, the force of gravity at its 
surface will be equal to 27°37 A; A denoting the sun’s attraction 
of gravitation at the distance of the perihelion of the comet 
(55,000,000™),. Let R denote the greatest actual repulsion of the 
nucleus and a its actual attraction, both as exerted at the surface 
of the nucleus, then p= R—a= R—27°37 A; and, for the particles 
most energetically repelled, we have 

> 

70: or 70. Thus R= 182-28 A. 
2213 A pr 2°213 A 
Now, for the particles subject to the least actual repulsion from 
the'sun, and to an effective attraction, 0°455 A, as they move off 
in their hyperbolic orbits, and which as we have seen go to make 
up the following side of the tail, we must take k= A —0°455 A- 
0545 A; and —_—_=4:060. For these particles we have 
0°545 A 
p'=f—a; and since we must suppose that the actual repulsive 
action of the nucleus will increase or decrease with the changing 
physical condition of the particle, in the same ratio as that of the 
> 
sun, we shall have - = = 449 A. Whence 
4060 4060 
p' = R'—a=44:90 A—27:37 A=1753 A. It thus appears that if 
we assume < density to be the same as that of the earth, the 
nucleus would still exert an effective repulsion upon the particles 
which gravitate toward the sun with the force 0°455 A, and are 
found distributed along the following side of the train. If we 
suppose the density of the nucleus to be 1°75 instead of 1, we 
obtain for the value of p', 2°05 A. But if it be assumed equal to 
twice the density of the earth, we get p'=— 3°10. A. Thus upon 
this supposition the effective action of the nucleus becomes an 
attractive force, and hence the particles under consideration could 
not leave the nucleus. 

It is to be observed that if p’ comes out a feeble repulsive force, 
as in the case in which the density is taken equal to 1°75, the 
initial lateral velocity of the particles subject to its action must 
be much less than the velocity (0™ 184) employed in our calcula- 
tions for the concave side of the tail, and that if a smaller lateral 
velocity be adopted the observed form and position of the con- 
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The two ratios approach equality as the assumed density is 
greater, but they — become equal however great the density 
may be supposed to be. On the ieee hand however small the 
density may be taken, and consequently also the ratio of the 
attractive forces, the ratio of the actual repulsions cannot be less 
than 70. Now the ratio of the actual attractive forces exerted 
by the two bodies is the same as that of their masses, the’ ratio 
of the repulsions is then greater than that of the masses. We 
may hence conclude that the repulsion exerted by the sun, and 
also by the nucle US, as not a prope rly belonging to all the particles of 
the mass, like the attraction of gravitation. It is probable there- 
fore, that it is either a magnetic, or an electric force, emanating 
from the surface of the body, or from a portion only of its mass. 

Yale College, May 10th, 1861. 


(Zo be contini d.) 


T. XIL—The Great Auroral Exhibition of Aug. 28th to Sept. 
“ 1859.—7TH ARTICLE; by Exias Loomis, Professor of 
Natural Philosophy and Astronomy in Yale College. 


SrxcE the publication of my last auroral article I have ob- 
tained some additional information, chiefly collected during a 
recent visit to Europe. 


1. Observations at Highland, Illinois, (lat. 38° 43’, long. 89° 48/ W.), 
by A. F. Banpe Jr. 


= 9 p.m. Aug. 28, 1859, I was struck by the ap pearance of a broad 
purpl e ray extending lengthwise across the seven stars of Ursa M: ajor to 
80° of height. This ray remained for about half an hour, rapidly chang- 
ing. Then appeared three rays in the east inclining to the south, which 
ascended from a bright yellow circle resting upon a segment of a brown 
misty appearance. 7 arch and segment were gradually rising, the 
former illuminated as by the faint lightning of a distant tempest. The 
segment greatly agitated near its upper border, tossing and rolling its 
cloudy particles over each other in heavy undulations. No more rays 
appeared, but the yellow arch and the segment rose slowly. Through 
the latter I saw plainly « Aurigae rise without much diminution of 
brightne ss. 

At 1 o'clock a quantity of rays shot upwards from the lucid arch, 
purple at the base and middle, brilliant yellow at the top. A little S.E. 
from the zenith they united, forming a small semicircle of the most daz- 
zling beauty, from which rays now shot downwards. The corona lasted 
only a few minutes, then broke up and vanished. Some rays continued 
after it, but the great movement of the arch and segment ceased grad- 
ually. 

At 4 a.m. both still stood on the northern horizon. The greatest 
height of the arch during the whole apparition was 60°, that of the seg- 
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Table continued. 
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38 30 ‘01620 
440 | -01946 
5 32 ‘01683 
6 4 ‘01936 


6 55 | ‘01800 
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Table continued. 
Date. | Time. l Telegraph Line. Direction. Value. 
1859. 
Aug. 29th | 2°40 p. M.} 2°53 P. M. Margate and Ashford, Very Strong. 
“ j 8°40 “ “ N “ “ 
| 352 45 « 8 Horizontal. 
1362 [45 “ Ashford and Ramsgate, 8 Very strong. 
| 4a5 450 Margate, N 
“ 520 “ “ N “ 
“ 5-25 548 “ Margate, N “ “ 
“ 610 6-23 “ “ “ 
“ 6°50 “ 720 “ “ “ 8 “ 
Sept. 1st ‘20 a. M./11°26 a. M “ “ 8 Strong. 
11128 “ [11°35 “ N Slight. 
( Sept. 2d | * N Horizontal. 
710 “ | 750 “ |Ramsgate and Margate, N 
710 “ | 742 “ |Ashford and Ramsgate, N 
i * Ts « Margate, 8 Strong. 
it “ Margate, N Hard over. 
“ “ “ “ “ “ “ Ramsgate, N “ “ 
756 8 0 ‘ M: argate, N 
“ “ Re umsgate, N “ 
Be 8 7 “ |Ashford and 8 Strong. 
1833: * Ashford and | 8 
“ “ “ Ramsgate “ 
8:12 “ Ashford and Ramsgate, 8 Hard over. 
“ “ “ “ Ms irgate, ~ ‘ “ 
1820 “ | 830 “ “ Ramsgate, | N 
“ “ “ ““ Margate, N “ 
8°31 “ 8°46 ae 8 “ 
41 “ 8°46 | N “ 
“ “ “ “ “ “ “ Margate, | N “ “ 
“ 847 854 “ “ | “ “ 
‘ “ “ “ Ramsgate, | ~ “ “ 
‘ | 8°54 9° 0 “ “ N Strong 
‘ “ “ “ “ Margate, N 
“ 9-22 9°25 “ “ N 
‘ | 926 | 928 “ “ “ | 
| “ “ “ “ N | 
‘ 9°55 “ pes 32 N 
1038 10°40 “ | N } 
| “ 10°41 “ 110°46 “ “ 
11° 9 11115 “ ‘ “ N 
“ 1120 “ {1132 Ramsgate,} 8S | “ 
“ 11-45 111°49 “ “ “ N “ 
“ | “ “ Ramsgate, N “ 
111-50 “ {Ramsgate and Margate, | N | | 
« {1150 “ [151 |Ashfordand 8B | 
“  |Ramsgate and Margate, 8 
11152 “ “ ‘Ashford and Ramsgate, | N 
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lable continued, 


Date. I Telegr Directior Value. 


| Sept. 2d 11°52 a.» A.M. Ra 1M N Strong, 
“ Ma 
2° Ran 8 Horizontal. 
M St ng 
| ‘ ‘ 
‘ 215 N Horizontal. 
| - Ran ut N Strong. 
12°30 Marga N | 
Ram N 
1 Mar N | 
‘ 12°36 ich N | 
| . 12°57 8 Mar S | 
Rar 
| Ra iM 
| 1°20 } N 
| Ramse¢ N 
Ramsgate and Maz N 
‘ 1°44 f 1 Rar S | 
“ M 
| 
) { N 
2°15 M 
| Rar ‘ 
| 2-9 \ H zontal 
al, 
| 
| 2°38 sca und M N Strong 
land Ran N 
| M N 
“ 2°52 Ra 8 
| “ a} } 
~ 
| ‘ 


4. Auroral observat leat Se shed by Rear-Admiral Ropert 


A. Lat. 50° 47’ N ne. 10° 12’ W 

Aug 28th. About 11 ym Pp, M. 1 y being idy, it brightened 
up like daybreak, remained so for twenty 1 ites, then turned a dark 
red, and soon after darkened in iva aS Del 

B. Lat. 29° 48’ N no. 45° 20/ VW 

Aug. 28th. The aurora seen from 9 p. o. till 4 4. w. the next morn- 
ing, of a rose color Streamers 

C. Lat. 26° 48’ N.. no. 45° 4 

Aug. 28th. Sky n the S.S E. oI a rida fie ry r: 4 Vivid bright 
streak from the middl 

D. Lat. 25° 45’ N ng. 27° 4’ VW 

Aug. 28th. From 115 15™ p, , till midnight the N.W. portion of the 
sky of a deep red color, resembling an angry sunris 

E. Lat. 33° 55! N.. 44° ] W 

Sept. 2d. The I 4 Taintiy Visibie in th norti t 4 


| 
| | 
| 
| 
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F. Lat. 38° 33’ N., long. 33° 2/ W. 

Sept. 2d, At 3 a.m. a low bank of straw colored aurora on the 
northern horizon; it became a beautiful rose color, covering about four- 
tenths of the sky and gradually disappeared as the day broke. 

G. Lat. 24° 10’ N., long. 35° 50’ W. 

Sept. 2d. Aurora seen in the morning from N.W. to E.N.E. of a 
bright red color, interspersed with streaks of white, converging to a center 
nearly over the ship. 


5. State of the weather at the Russian magnetic observatories, during the 
Auroral display of Aug. 28th to Sept. 2d, 1859; furnished by A. T. 
Kuprrer, Director of the Central Physical Observatory. 


Nertchinsk. 


Hour St. Petersburg. | Catherinburg Barnaoul. 
August 28th, 1859. 
0 overcast cloudy | seat. clouds overcast 
overcast overcast seat. clouds | overcast 
2 cloudy overcast scat. clouds overcast 
3 cloudy } overcast | seat. clouds overcast 
4 cloudy cloudy scat. clouds overcast 
5 cloudy | cloudy clouds in hor’n| overcast 
6 cloudy } cloudy | clouds in hor’n| overcast 
| 7 cloudy } cloudy clouds in hor’n | clouds in hor’n 
| 8 cloudy | cloudy | clear clouds in hor’n 
| 9 cloudy | cloudy | clear cloudy 
10 light clouds cloudy | clear cloudy 
1 light clouds clouds in hor’n | clear cloudy 
| 12 light clouds clear clear cloudy 
13 cloudy clear clear overcast 
14 cloudy clear clear overcast 
15 cloudy clear clear overcast 
16 cloudy clear clouds in hor’n | overcast 
17 cloudy | clouds in hor’n| clouds in hor’n| overcast 
18 cloudy } clouds in hor’n clouds in hor’n overcast 
19 cloudy | clouds in hor’n | clouds in hor’n| overcast | 
cloudy clouds in hor’n cloudsin hor’n! clouds in hor’n 
21 | cloudy | cloudy | seat, clouds clouds in hor’n | 
23 |} cloudy | cloudy seat. clouds cloudy 
23 | cloudy | cloudy | scat. clouds cloudy 
September 2d, 1859, 
0 scat. clouds cloudy | cloudy ; cloudy | 
1 scat, clouds cloudy | scat. clouds cloudy 
2 scat. clouds cloudy cloudy | cloudy | 
3 light clouds cloudy | cloudy | overcast | 
4 light clouds cloudy cloudy | cloudy 
5 light clouds cloudy cloudy | overcast } 
6 light clouds cloudy cloudy overcast 
7 | light clouds clouds in hor’n} cloudy cloudy 
scat. clouds clouds in hor’n| cloudy | clouds in hor’n | 
9 | 8 it. clouds clouds in hor’n ( loudy clear 
10 | light clouds cloudy cloudy clear | 
11 | scat. clouds cloudy | cloudy clouds in hor’n | 
12 | seat. clouds clouds in hor’n scat. clouds clouds in hor’n | 
13 scat. clouds clouds in hor’n scat. clouds clouds in hor’n 
14 seat. clouds clouds in hor’n clouds in hor’n clouds in hor’n 
15 | scat. clouds clouds in hor’n clouds in hor’n clouds in hor’n 
15 | scat. clouds clouds in hor’n clouds in hor’n clouds in hor’n | 
17 light clouds clouds in hor’n clouds in hor’n cloudy | 
} 18 | light clouds clouds in hor’n scat. clouds cloudy 
19 | light clouds clouds in hor’n | scat. clouds cloudy 
28) | light clouds clouds in hor’n scat. clouds overcast | 
21 | light clouds scat. clouds scat. clouds overcast | 
light clouds ( loudy scat. clouds cloudy | 


23 { light clouds cloudy scat. clouds overeast 


| 


Prof. E 


Luror 


a of 1859. 


In vol. xxx, p] », of this J al, o ations are pub- 
lished showing | disturbance of the magnetic instru- 
ments throughout of Kussian empire, but no men- 
tion is made of ra. Tl eding observations show 
that during this period the sl enerally overcast at each 
of the Russian stat 
6. Observations of 1 1 | 28th and 29th, 1859, made in 

Australia ; fur? Mr. James GuaisHer, of the Greenwich Ob- 

servatory. 

A. Observati it. 4 2'S 147° 27’ E, 

Aug. 29th, from ¢ la most brilliant 
aurora extending f N f the horizon in 
one continuous enith. The 
eastern and westert f vi ile ruby and 
deep red color, inter \ ands of pale 
yellow and sh: ind there a 
small dark cloud ir stars glittered 
like diamonds ] enomenon 
had for 30 minut s being in 
complete repose, f x of which, 
if projected, Ww rl t storm 
appeared again al ruscations of 
most beautiful color 

A second dis} Sept. 2d, 
equally brilliant ! midnight to 
1 a.™M. the auro1 to fl ruscations, 
forming in the z iehn fter became 
diffused and ther 

B. Observations at Or 14; E. 

Aug. 29th. A 6 M. yntinued 
visible until aft f nbow, the 
are extending t r aboy n a light 
blue with a tint cht yellow, again 
blending into tl 

C. Observatio L4 5! 

Aug. 29th. A .M. a bright band 
partly tinged v ( ng | W., pink rays con- 
verging to a W. of Miiky Way. 
Gradually faded i 

D. Observation M 19’ S., long 145° 
9’ E., by Grorce N 

On the even \ 2 me themselves 
manifest in all the three netic « nt ecal ess violent 
during the early part no! 291 1 a.m. Aug. 29th, 
the horizonta I was 1020 w the n wr the previous ten 
days, and then i1 8 M. whe disturbances as- 
sumed so violent a sity s, and the inclina- 
tion very frequent t ber tered, ng out of the 


78 the | 
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field of the telescope. At 8% 57™ a.m. the horizontal intensity was 
0:0284 below the mean above referred to, showing a decrease of 0°0264 
in the space of one hour. The variation of the needle underwent similar 
changes, decreasing rapidly until 9 35™, when it was 36 minutes below 
the mean for the ten days mentioned above. After 8 a.m. the magnetic 
instruments were registered every minute. The following table contains 
the means for declination and horizontal intensity. 


Declination Horizontal intensity. 

Between 75 and 8h a.m. 8° 2420 2°36264 
8 22°86 2°34983 
* 8 34°3% 2°35160 
§ 8 37°54 2°35539 
@ 8 37°40 2°35755 
@ * 8 38°46 2°34353 
e © § * 8 35°83 2°35479 

8 34°21 2°35412 


The above figures do not give the greatest range; that for declination 
being 1° 8"8; and for intensity 0°03197 of the absolute unit. 

At 6" 10™ p.m. the first traces of an aurora were observed towards 
S.E. by S. The luminous appearance increased rapidly, spreading to- 
wards S.W. 

65 40™ p,m. A rosy color appearing on the clouds in S.E. and S.W. 
by W. 

6" 50™,. Splendid aurora. Red streamers very bright, S.E., S.W., 
and W. by S. visible to an altitude of 50° or 90°. One very bright 
whitish streamer in S.W. by S. looking as if there were a thin red cur- 
tain before a beautiful white luminous curtain. Lower edge about 12° 
above the horizon. Well defined in 8. by W. and S.8S.W.; upper por- 
tion scarce visible at 45°. The folds of the luminous ‘curtain and the 
red streamers, if produced, would probably meet one another about 10° 
8. of the zenith. 
7° 15" p.m. Aurora fading away. Red patch in S. 

7” 20™ p.m. Red color disappearing from 8. to S.W. giving place to 
white ; at the same time the white in S.S.E. becoming reddish. 
74 21™ p.m. Sky in south becoming very bright and white, Low 
bank of well defined cumulo-stratus 5° to 6° above the horizon. 


72 23m p.m. A well defined arch of white light 10° to 12° high 
above the bank of cloud before mentioned, extending froin S8.S.E. to 


W.S.W. being brightest in W.S.W. 

7” 30" p.m. Very faintly red in S.E. Two pink streamers. Two 
whitish streamers, one in the zodiac, and the other through the cross. 
34™ p.m. Faint rosy light in E.S.E. nearly as high as the zenith. 
h 43m p.m. White streamers in S.W. by W. 

49™ p.m. A large patch of very bright light in S.E., white below, 
red lish above. 

7" 50™ p.m. A white luminous cloud appearing in S.W. About 30° 
high, below the southern cross, a rosy streamer in S.E, by E. very faint. 


‘ 
‘ 
‘ 
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About 10 a.m., Aug. 29th, the wires of the electric telegraph were 
seized with an unaccountable fit of restiveness. They did not altogether 
refuse to work, but acted irregularly, the adjustment of the instrument 
altering so frequently that it was almost impossible to get any continuous 
message through. This state lasted until the evening, when the wires 
began to work better. 

From the preceding observations, and from those which have 
been heretofore published in this Journal, it appears that the re- 
markable auroral display which prevailed throughout a large 
portion of the northern hemisphere from Aug. 28th to Sept. 4th, 
1859, was accompanied by a display about ‘equally remarkable 
in the southern hemisphere; and the periods of greatest bril- 
liancy were nearly cotemporaneous in both hemispheres. In 
order to determine whether such a coincidence is a common oc- 
currence, I have sought for some long and continuous record of 
the aurora in the southern hemisphere. The most complete 
record of this kind which I have found is that made at the Brit- 
ish magnetic observatory at Hobarton, on Van Dieman’s Island 
during the years 1841-48. These observations have been pub- 
lished by the British Government, and the first part of the fol- 
lowing table contains all the instances of auroral exhibitions 
which I have been able to find in these volumes. 

The second part of the table contains the corresponding ob- 
servations made at New Haven by Mr. E. C. Herrick, who kept 
a careful record (negative as well as positive,) of all auroral 
phenomena from 1887 to 1853, except from Mch. to Sept. 1851. 

The third part of the table contains auroral notices from the 
State of New York, as published in the annual Regents’ Reports ; 
and the fourth part of the table contains auroral notices from 
the Toronto meteorological observations. 

I. Observations of the Aurora at Hobarton, Van Dieman’s Island, lat. 42° 52’ 8, 


long. 147 27 E. 
Magnetic Dip in 1845 .. . . 70° 35’6. 


Hobarton mean time, | 


} Astronomic al rec koning. Notices of Auroras. | 
Day. | Hour. | 1 
1841. March 16, 17 h. Slight appearance of Aurora. 
| March 22, 15 Faint appearance of Aurora. | 
| May 17, | 13 Slight appearance of Aurora. 
| July 20, | 9 Aurora very brilliant in 8.E. 
| Dec. 17, 11 Slight Aurora in south. 
| 1842. Jan.1, | U1 Appearance of Aurora to the south. 
Feb. 2, | Slight appearance of Aurora in 8. W. 
Feb. 18, | 9 Appearance of Aurora In the south, 
April 11, 9 Slight appearance of Aurora in the south. 
April 18, | 18-15 Aurora in the south. 
| April 14, 9 Aurora in the south. 
April 15, 9 | Aurora in the south. 
May 16, |; 915 Aurora from 8.E. to 8 
June 18, | 11 Faint Aurora in the south. 
July 2, | %11 Slight Aurora in the south. 
Sept.2, | 13 Steady bright light in the 8S. 
| Dec. 31, 9 Slight Aurora in the south. 
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Table continued. 


Hobarton mean time, 


Day. 
1844. April 16, 
April 25, 
1846. Sept. 22, 
1847. April 20, 


| 
| 


. 20, 
March 24, | 
April 6, 
Oct, 18, 
Nov. 19, 
Dec. 21, | 


1848, 


II. 
M 


Date 

1841. March 16, 
March 21, 1( 
March 23, 
May 17, 
July 19, 
July 21, 
Dec. 17, 
Jan. 1, 
Feb. 2, 
Feb. 18, 
April 11, 
April 13, 
April 14, 
Aprii 15, 3 
May 16, 
June 13, 
July 
Sept. 
Dec. 
Apri 
April 25, 


1842, 


1844, 


1846. 
1847. 


ept. 2 
Sept. 
Oct. 22 
Oct. 2 
Oct. 
Dec. 20, 54 
March 24, 8 Pp 
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Dec. 21, 
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Notices of Auroras. 


Aurora in the evening and night 
Faint appearance of the Aurora 
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Aurora Visil 

Aurora very bright 


Aurora visible 
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No Aur.—104 15. 
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ora stream<¢ 
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Vip in 1844 
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\ Ww 
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P.M rea r 20° altitude 
A. M., A reacl ultitude 
I I nshine Aurora up to 10a 
m.. Aurora with streamers 
( N \ ‘ 
Sept. 21, & A 
April 20, ( t 
April 21, Ove 
Sept. 24, I 
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Ka ne 
1848. 
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III. Observations of the Aurora at the Academies in the State of New York. 
Magnetic Dip from 78° to 75°, 


Date. Notices. : 

1841. March 16, Aurora seen at Fredonia. 
March 22, Aurora at Newberry, Vt. 
July 20, Aurora seen at St. Lawrence. 

1842. Feb. 1, Aurora seen at Cortland. 
April 11, Aurora at Albany, Rochester, and many other places. 
April 12, Aurora at Malone. 
April 14, Aurora at Albany and many other places. 
April 15, Aurora at Rochester and many other places. 
June 13, Aurora at Ellisburgh. 
July 2, 10PY.M., Bright Aurora at several places. 
Sept. 2, Aurora at North Salem. 

1844. April 17, Aurora at Onondaga. 

1846. Sept. 21, Aurora at North Salem and several other places. 
Sept. 22, Aurora at Onondaga. 

| 1847. Oct. 23, Aurora at Rochester and Casenovia. 
Oct. 24, 3 .4.M., Brilliant Aurora at Rochester. 
| Dec. 20, Aurora at Hamilton and Mexico. 

1848. March 24, Aurora at New York, Fredonia, and many other places. 

April 6, Brilliant Aur. at Albany, Rochester, and many other places. 


Noy. 18, morning. Splendid Aurora at New York. 


IV. Observations of the Aurora at Toronto, lat. 43° 40’ N., long. 79° 23’ W. 
Magnetic Dip in 1845 . . . . 75° 

|} 1841. July 19, Aurora from 9 to 134, 

Dec. 17, 144. Faint auroral light in north. 

1842, Feb. 18, Rain and snow. 

April 10, 144. Bright bank of auroral light in N. 

April 14, Brilliant Aurora. 
BA 
14A 


April 15, Aurora visible from 8 to 144. 
| July 3, . Brilliant Aurora. 
} Sept. 2, 9. Faint auroral light at 94 and 104. 
| Dec. 31, Snow. 
| 1844. April 16, Auroral light. 
| April 25, Rain. 
1846. Sept. 21, From 9% to 17 brilliant. Aurora. 
1847. April 19, From 13% to 164 Auroral light in N. 
April 21, Rain. 
Sept. 24, Rain. 
Sept. 25, Rain. 
| Sept. 26, Rain. 
Oct. 22, 16,. Remarkable appearance of Aurora. 
Dec. 19, 17:. Aurora. Great magnetic disturbance. 
1848. March 24, From 94 to 124 Aurora. 
April 5, From 104 to 154 Aurora. 
Oct. 18, Auroral light through the clouds. 
Nov. 19, Slight auroral light. 
{ Dec. 21, Snow. 


Part first of the preceding table contains a list of 34 auroras 
observed at Hobarton. Part second of the table shows that in 
11 of these cases an aurora was seen on the same day at New 
Haven. These observations were not strictly cotemporaneous, 
for Hobarton and New Haven being in nearly opposite longi- 
tudes, when an aurora was seen at Hobarton it could not be 
seen at New Haven on account of the presence of the sun. 
Moreover, the New Haven observations were chiefly made in 
the early part of the night; but in 11 cases an aurora was seen 
within about 12 hours of its appearance at Hobarton. In several 
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ArT. XIIL.—Rock Oil, its Geological Relations and Distribution ; 
by Prof. E. B. ANDREWS, Marietta College, Ohio. 


My investigations have been directed chiefly to the oil of the 
coal rocks, and I propose in this paper to give some of my 
results. 

The surface indications of petroleum are oil and gas springs. 
These springs are found scattered over a very large area. 

It is doubtless well known to scientific men that there are, in 
the West, two distinct geological formations from which petro- 
leum or rock oil is obtained. These are the bituminous coal 
measures and the Portage and Chemung groups, (the Waverly 
sandstone of the Ohio Reports). The Portage and Chemung 
rocks sweep around in the form of a quadrant from north- 
western Pennsylvania into southern Ohio and south into Ken- 
tucky. Upon these rocks the famous oil regions of Pennsy]l- 
vania and northeastern Ohio are located. The oil regions of 
western Virginia and southern Ohio, including a portion of west- 
ern Pennsylvania, lie in the coal measures. Marietta, Ohio, may 
be regarded as near the centre of these extensive oil fields. 

It is well known that in the manufacture of coal oil a large 
amount of vapor or gas remains uncondensed. The town of New- 
ark, Ohio, has been lighted for several years by the surplus gas 
from the oil works there. While it is believed that the oil cannot 
be produced in the subterranean distillation without the produc- 
tion of gas, it is also reasonable to suppose that at the very low 
temperature at which this distillation must take place, the forma- 
tion of gas necessarily implies the formation of more or less oil. 
Hence in our bituminous coal measures a gas spring doubtless 
indicates the existence of oil in the rocks below. The great ma- 
jority of these gas springs are unknown, since they are seldom 
discovered, except when they appear in streams; and probably 
the same may be true of oil springs, since the soil would absorb 
the oil and in only a few cases would it be detected. I have 
assumed that the oil is the product of the distillation of bitu- 
minous strata, at low temperatures. This theory, which is a 
modification of the old one of distillation (at high temperatures), 
has recently been brought forward by Prof. J. 8. Newberry and 
has received the sanction of many of our most eminent chemists. 
The chief objection to it is the fact that the coal, cannel and 
bituminous, in our oil regions gives no evidence of having lost 
any of its full and normal quantity of bitumen or hydrocarbons. 
For example, at Petroleum, Ritchie Co., Va.. where strata have 
been brought up by an uplift from several hundred feet below, 
seams of cannel and bituminous coal appear, which, if judged 
by the standard of Nova Scotia or English coals, have lost none 
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At Smith’s Ferry, in Western Pensylvania, on the Ohio River, 
much of the oil is of a light straw color, while it is said other 
wells yield an oil of the more usual dark-greenish color. On 
the same lease of land and within six or eight rods of the well 
marked 8 in the previous figure, is a well two hundred and 
fifty feet deep. The oil from this well is not only different in its 
specific gravity from that in the other, but the deepest well con- 
tains fresh water, while the other contains salt water. From 
these and similar facts, it is evident that the oil is in distinct and 
separate fissures and that these are vertical rather than hori- 
zontal. 

The contents of these fissures are generally water, at the bot- 
tom, oil floating upon the water, and gas filling the space above 
the oil. Where the gas finds an outlet through a crevice in the 
overlying rocks, there is produced a gas spring. When the water 
finds an outlet it carries the oil with it and an oil spring is the 
result. 1 have found oil springs high up on hill sides. 

An oil fissure may be struck 
at any point. The following 
figure will illustrate this. The 
letter a (fig. 2) shows the posi- 
tion of a well which strikes 
near the top of a fissure and 
in that part which is filled 
with gas. The gas rushes up 
but no oil. If again the well 
is bored at 5, it will strike oul, 
and the gas pent up in the 
upper part of the fissure will nena 
force the oil up through the well 6. There are several oil wells 
on Little Kanawha in which the gas has forced up very large 
quantities of oil. The action of the gas however soon becomes 
fitful and intermittent. If again the well is bored at ¢, it will 
strike that part of the fissure which contains water. In such 
case oil can be obtained only by pumping out the water. Doubt- 
less many good oil wells are thought to be worthless, and aban- 
doned because they contain at first only water. If bored at the 
point c, in the water part of the fissure, water alone is to be 
expected until the pump has been used. There may be floating 
upon the water, higher up in the fissure, a large quantity of oil. 

If the oil is found in fissures in the rocks, it is natural to sup- 
pose that in those places where the fissures are the most numerous 
and largest, the oil would be formed in the largest quantity. 
This antecedent probability is fully verified by the facts. The 
rocks of Western Virginia and Southeastern Ohio may be divi- 
ded into three classes, those which are almost entirely horizontal, 
those which have a dip of from fifteen to forty feet in the mile, and 
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and now stand on each side at an angle of about 50°. They are 


represented by the inclined strata B and C in fig. 5. At D, are 


A 
West hast 


Section near Petroleum Station, N.W. Va. R.R. 


seen strata from below, which have been forced up and wedged 
in between Band C. They have been bent by the great force 
to which they have been subjected. ‘These strata contain seams 
of cannel and bituminous coal and are altogether new to me. 
At A, just within the steep rocks on the east are gas and oil 
springs and some productive oil wells. At B, is seen the mouth 
of Oil Run and at C, the mouth of Laurel Fork of Goose Creek, 
where the rocks of the western dip are finely exposed in a rail- 
road cutting. A few miles further south and on the line of this 
geological disturbance we find, near where Hughes River crosses 
the uplift, many new and interesting strata, which have been 
lifted up from considerable depths. Some of these are shown in 
fig. 6. Ata we find a seam of light colored compact flint from 


6. 


West. 
Section on Hughes River, Va. 


eight to eleven feet in thickness. At) isa seam of shale, brown 
at the top and blackened with bitumen at the bottom, which is 
remarkably rich in fossils such as Productus, Chonetes, Bellero- 
phon, &. The exact equivalent of this deposit of fossils I have 
nowhere seen in the outcrop of our coal measures. 

At c, is shown the alluvial bank of Hughes River, out of 
which large quantities of petroleum have in former years been 
taken. The oil came up through a fissure in the underlying 
rock and saturated a stratum of sand and gravel. This stratum 
was laid bare by removing the superincumbent earth and the 
oil worked out by hoes from the water and sand. ‘This locality, 
next to the old Pennsylvania Oil Springs, has probably furnished 
more oil than any other locality in the country. A ftw wells 
have been bored in this region, but with what success I did not 
learn, nor had I time to investigate the question whether they 
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were bored in that part of the geologic: sturbance, where the 
largest number of fissures would | 

Between this point and the Little Kanawha River, the anticli- 
nal line is easily traced, the rock clining to the east and to 
the west at angles varying from 28 The rocks are well 


West. 
Section on Little Kanawha ir *icinity of Burning Spring Run. 


exposed on the heads of Standing Stone Creek, and at other 
points. On the Little Kanawha, a section would be represented 


dge of rocks in the bed of river. 


by fig. 7. The anticlinal line, or centre of the uplift is seen at 
A. Near A and extending towards B are the great oil wells. 


Sec. of Eastern dip § mile E. of Burnin 


They are exactly whe ie largest number of fissures would be 
made by the uplifting force. ccompanying figures 8 and 9 
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show the western and eastern slopes of the anticlinal. To the 
intelligent aid of E. H. Moore, Esq., of Athens, Ohio, I am in- 
debted for the following map of the oil region of Little Kanawha. 
The directions and courses were taken accurately, the distances 
only approximately. It is so far as I know the only map of that 
district. The wells are on the north bank of the river and on a 


Map of Little Kanawha Oil Region, Wirt Co., Va. 
Scale about 14 inch to a mile. 


little tributary called Burning Spring Run. The hills in this 
region are very high. The valleys are all valleys of erosion. 
The three angles marked a indicate the position of the western 
slope of the rocks. On Nettle Run, the dip is 21°, at the other 
points, somewhat less. At the points marked ¢ are ledges of 
rock, seen in the bed of the river at low water, produced by the 
harder of the inclined strata. 

At b the angle indicates the dip of the strata to the east, The 
rocks are there inclined at an angle of 11°. At d another ledge 
of rocks is seen in the bed of the river made by hard strata in 
their eastern dip. The central line or axis, between the two 
slopes, runs nearly north and south, and along this line the 
productive wells are found. Thus far, the oil is obtained only 
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in’ a narrow range. extending north and south, and little -more 
than one hundred and twenty rods wide. On the west of this 
range many wells have been bored without success. ‘The exact 
limit of the oil on the East is not yet known,—but wells, now 
being bored, will soon determine it. The oil fissures are struck 
at different depths, as has been already shown, consequently 


there is no such thing as an “oil ro as many suppose. The 

oibis found in any kind of stratum. LEach oil fissure doubtless 

extends vertically or nearly so, through many different strata. 
These wells have been unparalleled for the quantity of oil 


produced, Many of them, when first bored, poured out the oil 
in torrents, the oil being forced up by the pressure of gas. 
Hundreds of barrels were obtained from a well in a few hours. 
The Camden, Lewellyn, Weare and Harper wells and doubtless 
others, are fine illustrations of this. They yield a marvellous 
quantity of oil. In many wells the oil is entirely free from 
water and passes directly from the well into barrels for shipment. 
The oil varies in specific gravity from 32° to 42° (Beaumé.) 

The oil is evidently the accumulation of long ages. The 
valleys of erosion which cross this line of uplift in almost every 


direction, and which have been pre duced by the drainage of the 
rains falling upon the surface, show that the uplift and conse- 
quently the fissures underneath, have existed for a vast period 
of time. It is therefore probable that during this long period 
the work of accumulation has been going on, If this is true, it 
will follow that when a fissure is once exhausted of oil, it may 


well be abandoned, as it will take a geological period to refill it. 
The original indications of oil in this region were, as 1 learn, 
only the gas springs, of which there were two on Burning Spring 
Kun. Both of them are now destroyed by wells that have taken 


away the gas. A salt well bored at the mouth of Burning 


Spring Run, many years ago, yielded a large quantity of oil and 
it was this salt well which caused attention to be directed to this 
locality, now so fai 

[I have thus shown some of th logical relations of the 
oil here in the uy part of thee measures. ‘T'he horizontal 
strata in Wood and Wirt counties, Va., are, I think, the highest 
in the series. Containing few fissures, the chances of finding oil 
in them is necessarily ver) 

The inclined rocks with a f from fifteen to forty feet in 
a mile, contain more o res and consequently yield more 
or less oil. It is in t ied rocks that the productive 
wells on Duck Creek, O., at McConnelsyille, Pomeroy, &c., are 
obtained. 

In the broken rock s found the central of a great 
uplift, we meet with the largest quantity of oil. It would appear 


to be a law, that the \ntity of in a direct ratio to the 
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amount of fissures. By this law, the great wells on Little Ka- 
nawha are easily explained. With so much room for expansion, 
the hydro-carbons of the coal and bituminous strata underneath 
have risen in the form of vapor and during long geological ages 
have been filling the fissures with oil. 

Since writing the above, I have examined the Report of the 
Geol. Survey of Kentucky, vol. iii, and find that the oil region 
which lies in Cumberland county and in several adjoining coun- 
ties, is probably ‘Situated upon a line of peculiar disturbance. 
Mr. Owen states that “the principal axis of disturbance, already 
mentioned, which passes in a southwest course through Lincoln, 
Casey, Russell and Cumberland into Monroe county, probably 
crosses the Cumberland (river) at the Riffle, near the T urkey 
River Bend, where a dip of about 4° was observed at the head 
of the Riffle in a direction of 50° east, while a reversed dip, 
north 50° west, at about the same angle was noticed near the 
foot of the Riffle.” A careful examination might show that the 
fissures containing oil in this region are to be found chiefly along 
the line of this disturbance. 

Of a locality in Cumberland county, Mr. Owen thus writes: 
“On Crocus Creek, the blue limestone dips 2° to the northeast ; 
a short distance up Puncheon Camp, the slate dips at an angle 
of about 1° in a course south 20° west, while not far off, on the 
Creek, it dips with about the same angle in a course north 10° 
to 20° east. Hence it is evident that the dip is very irregular.” 
On Crocus Creek and on other streams in that region large 
quantities of oil were found many years ago in boring for salt 
water. From all I can learn, without visiting the region, the 
oil is found chiefly in the blue limestone and below the black 
shale. The oil is light in its specific gravity, while oil from 
similar — in the geological series, in Ohio, is very thick 
and tar-like. 

The oil from the coal measures varies in specific gravity from 
perhaps 20° to 52°(B.) Oil from Pomeroy, O., standing at 51° B. 
burns freely, and with brilliant flame, without distillation. 

The heavier oils, such as are not profitable for distillation, 
afford a very superior lubricating oil. Hence the demand for 
heavy as well as light oils will doubtless be very great. 


Marietta, Ohio, May 20, 1861. 
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Art. XIV.—On the Crystalline Form of the Hydrate of Magnesia 
from Texas in Pennsylvania ; by GEORGE J. BRUSH. 


THE crystalline form of Brucite (MgH) was first studied by 
Prof. Dana, and shown by him to be rhombohedral,* the speci- 
mens examined were minute crystals collected by the writer in 
the year 1852 at Low’s Mine in the town of Texas, Pennsylva- 
nia, Since then crystallized Brucite has been found in great 
abundance at Wood’s Mine in Texas: the crystals vary from a 
microscopic size to sometimes two or three inches in diameter, 
and crystalline plates with rough prismatic faces of a much larger 
size are of frequent occurrence. ‘The crystals are generally thin 
hexagonal plates with rhombohedral planes almost obliterating 
the prism; occasionally, however, the prism is oblong, the length 
being two or three times the breadth; they are symmetrically 
modified hexagonal prisms, and cannot be referred to any but 
the rhombohedral system. 

In a recent article in the Journal fiir praktische Chemie, 1xxxii, 
368, R. Hermann describes the Texas mineral under the new 
name Texalite, and attempts to show that its form is monoclinic, 
and that hydrate of magnesia is consequently dimorphous. ‘To 
establish this important conclusion Hermann gives four crys- 
tallographic measurements (approximative, doubtless, as only 
full degrees are noted), besides an examination of the optical 
properties of the mineral, and an analysis. The analysis proves, 
what has been already so well known, that the Texas mineral 
is hydrate of magnesia free from carbonic acid, and contain- 
ing a small amount of manganese. The optical examination 
was made by Dr. Auerbach, and in his communication, quoted 
by Hermann, he distinctly points out the fact that with polar- 
ized light the mineral has the properties belonging to the 
rhombohedral system; the only point upon which the supposed 
dimorphism rests, then, is the measurement of the angles. 
Hermann finds that the angle between the basal plane and jour 
similar lateral planes is 90°; this is sufficient to prove that the 
crystal cannot be monoclinic, for this angle corresponds to a 
right prism, and is an impossibility in the monoclinic system. 
Besides the basal and the four lateral planes here referred to, 
the crystal described by Hermann contained two other planes 
on the acute angles of the four-sided prism, making with the 
basal planes, the angles, according to his measurements, 115° 
and 157°. The specimen examined by Hermann was most 
probably one of those distorted crystals so frequently met with 
in micaceous minerals. In some hundred or more specimens 
from this locality which I have examined, the crystals are dis- 


* Tl rnal, [2], xvii, 8: 
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tinctly hexagonal, with the rhombohedral planes R and —4R, 
in some cases entirely obliterating the prism. The angles meas- 
ured were as follows: O: R 119°—120°, O0:-—4F 149° 40’, 
I: £120°, 0: 190°. 

The proof of the rhombohedral character of the mineral is 
therefore abundantly demonstrated. The fact that Dr. Auer- 
bach’s examination of the optical characters of Hermann’s min- 
eral referred it to the rhombohedral system, would naturally 
have led one to be cautious in drawing the conclusion that it 
was dimorphous. This supposed anomaly between the optical 
characters and the crystalline form is entirely set aside by the 
facts here presented; we may consequently safely conclude that 
the assumed dimorphism does not exist, and that the so-called 
Texalite is nothing more than ordinary rhombohedral Brucite. 


Yale Analytical Laboratory, May 23d, 1861. 


Art. XV.—Correspondence of Jerome Nicklés, dated Nancy, April 
13th, 1861. 


Academy of Sciences—Distribution of Prizes.—The session of the 23d 
of March last commenced by the distribution of prizes, and closed with a 
eulogy of Legendre the geometrician, pronounced by Elie de Beaumont. 

The Astronomical Prize was divided between five observers who have 
discovered planets in the course of the year 1860. 

These astronomers laureate are: 

Luther of Bilk, who discovered Concordia March 24, 1860; Goldsmith, 
who discovered Danaé at Chatillon near Paris, Sept. 9, 1860; Chacor- 
nac, who discovered a planet not yet named, at Paris, Sept. 12; Fergu- 
son, who discovered Zitania Sept. 14-15 at Washington; Forster and 
Lesser, who discovered Erato Sept. 14-15, at Berlin. 

Concordia is the first of the five telescopic planets discovered in 1860, 
It is remarkable that the other four were all discovered in September, 
within an interval of five days. Erato was seen by Forster and Lesser 
while searching for the planet which Chacornac had discovered Sept. 12. 

Lescarbault was not included in this number, his observation of the 
passage of a planet across the sun’s disk,* March 26, 1859, not having 
been confirmed by other observations. 

The Cuviertan Prize—This is a triennial prize designed to reward 
researches in the different branches of Natural Science to which Cuvier 
was most devoted. It has been awarded three times. The first time 
to Agassiz for his work on Fossil Fishes ; the second to Miller of Ber- 
lin; the third to Owen. Now this prize has been awarded to Léon 
Dufour of St. Sever (Department of Landes), for his patient researches 
in natural history prosecuted for more than half a century. Following 
in the footsteps of Swammerdam and Réaumur, Léon Dufour has been 
occupied mostly with the study of the organization and habits of insects. 


* See this Journal, [2], xxix, p. 410 
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In a long series of anatomical monographs he has shown the general 
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appeared, forms an era in science and in medicine so far as they are con- 
cerned with the intestines. A prize was also decreed to Bergeron for 
his treatise upon Stomatite ulcereuse des soldats (soldier’s sore mouth). 
This is a contagious disease which may be reproduced with some modi- 
fications by inoculation; this the author proved upon himself. Accord- 
ing to documents collected by him it appears to be demonstrated that 
the appearance of ulcerated mouth was epidemic in the French army 
near the end of the eighteenth century. It happened that of all the 
great armies of Europe, those of Portugal and Belgium together with 
the French army, were the only ones in which this disease was observed 
in the form of an epidemic. The crowding of soldiers in the camp, in the 
barracks, and in the body guard, appears to have been the principal cause 
of the development and propagation of this affection. Bergeron has 
introduced the chlorate of potassa in the treatment of this malady. This 
method shortens the period of the disease, and if employed in the com- 
mencement it frequently obviates the neccessity of sending the soldier to 
the hospital. 

Among the Doctors Laureate of the Section of Medicine are also Doc- 
tors Turck, and Czermack, of Vienna, for the perfection which they have 
given to the laryngoscope ; and Marey, for an instrument which registers 
the beats of the pulse. It is known that to observe the pulsation of the 
artery it is necessary to make considerable pressure upon the vessel. Re- 
cently Vierordt made experiments of this sort with his sphygmograph. 
This instrument, which caused serious errors, has been gradually perfected 
by Marey, who subjects the artery to elastic pressure which can be 
graduated at will according as the pulse is more or less depressed, that 
is to say, in proportion to the greater or less tension of the blood in 
the artery. This elastic instrument receives from the vessels alternate 
motions of elevation and depression, transmitting them to a lever which 
magnifies them and expresses faithfully every motion on an enlarged scale. 

Subjects proposed for prizes next year. 

The following are some of the subjects announced for the grand prizes 

physical sciences for next year: 

ist. Comparative anatomy of the nervous system of fishes. 

2d. The study of vegetable hybrids in reference to their fecundity and 
thé perpetuity or non-perpetuity of their characteristics. 

3d. The changes which take place during germination in the consti- 
tution of the tissues of the embryo and perisperm and in the substances 
enclosed in these tissues. Also to attempt by reliable experiments to open 
a new course of investigation upon the “ generations called spontaneous.” 

Numbers 1 and 2 should be presented before Dec. 31, 1861. 

No. 3 should be presented on or before Apr. 1, 1863. Each prize con- 
sists of a gold medal of 3000 francs. 

Medical prizes. 

ist. History of the Pellagra. (Scorbutus Alpinus or Elephantiasis 
Ttalica.) 

2d. The application of electricity to therapeutics. 

Each prize is one of 5000 frances. 

Besides these there will be prizes for discoveries or inventions relating 
to the healing art ; prizes will also be given to those persons who shall 
find means of rendering an art or a trade less unhealthful. 

Am. Jour. SEeRIEs, VoL. XXXII, No. 94.—JuLy, 1861. 
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tled, “Lecons de Chimie professées en 1860, par MM. Pasteur, Cahour, 
Wurtz, Berthelot, Sainte Claire Deville, Barral et Dumas.” Each of 
these savans has prepared a lecture upon a subject of his own selection. 
We shall notice these subjects further on in the bibliography—we only 
state here that the lecture by Dumas is designed to make known two 
unpublished documents which he has discovered, the one written by La- 
voisier, the other by Leblanc the inventor of the artificial soda. 

The paper of Lavoisier relates to the chemical statics of organized 
beings and is at least fifty years in advance of the scientific knowledge of 
his times. 

We all remember the sensation occasioned at the appearance in 1840, 
of a work of Dumas and Boussingault, entitled, ‘‘ Lecon sur la statique 
chimique des étres organisés,” and which was so brilliantly expounded 
by Dumas at a session of the Faculty of Medicine of Paris. But the hare 
mony which was thus announced—the discovery of which was the fruit 
of twenty years labor—this brilliant discovery Lavoisier had long before 
foreseen. Dumas says, “ Six years before the publication of La statique 
chemique des étres organisés, 1 recewed from the Academie des Sciences 
at the instance of the Minister of Public Instruction, the appointment te 
collect the information necessary for giving advice in relation te aa edi- 
tion of the works of Lavoisier. On that eccasion Arago made known to 
us the existence of the records of the laboratory of Lavoisier, then in his 
possession, and also of writings of this great man remaining in the hands 
of his family. These papers having been communicated to me I pro- 
ceeded to a careful and attentive examination of these noble relics.” 

It was quite recently while examining the administrative papers of 
Lavoisier, seeking for information in regard to the prize founded by the 
Academy in reference to the decomposition of sea salt, for the purpose 
of extracting soda, that Dumas diseovered a note, wholly in the hand- 
writing of Lavoisier. This note, probably written as early as 1792, ap- 
peared to be the programme of one or more prizes which it was pro- 
posed to found in the name of the Academy. 

We have space for only a few reflections suggested by ‘»e interesting 
memoir of Dumas. Seventy-five years after the hand of Lavoisier traced 
those lines, the world gains from them new evidence of the genius of 
this great investigator. This memoir testifies also the great modesty of 
Lavoisier. To it he committed in a way calculated to conceal his per- 
sonality, absorbed as it was by that of the Academy, truths which were 
revealed only a half century after his death and as the result of studies 
which employed twenty years of the lives of those who like Liebig and 
others, thought they had discovered them for the first time. 

The following is the note of Lavoisier :— 

“ Vegetables obtain the materials necessary for their organization from 
the surrounding air, from water, and in general from the mineral king- 
dom. Animals feed either upon vegetables or upon other animals, which 
have been themselves nourished by vegetables, so that the materials of 
which they are formed are in the last resort drawn from the air or from 
the mineral kingdom. 

“ Finally, fermentation, putrefaction and combustion are perpetually 
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4th. Lastly, that he understood the principal characteristics which dis- 
tinguish the life of animals from that of plants; the character which per- 
tains to each of the two organic kingdoms in the equilibrium of the 
forces of life; the part also which mineral matter serves in organic na- 
ture, combustion, and generally all which relates to its reduction.” 


The second unpublished document in this volume is by Leblanc, the 
inventor of the process for preparing soda from sea salt. This docu- 
ment relates tothe mode of action of nitrogenous substances employed 
as fertilizers. 

The tunnel of Mount Cenis—We have frequently noticed this gigan- 
tic enterprise* the object of which is to pierce the Alps and to unite Italy 
and France by means of a grand tunnel passing under the Col de Fréjus 
to the southwest of Mount Cenis and where it had a height of 2949 
metres (9675 feet.) We have seen that the subterranean passage termin- 
ates in Italy near the village of Bardonnéche and commences in Modane 
a small village in Savoy (in France). It debouches at a hundred metres 
above the road which leads to Turin across Mount Cenis. The subter- 
ranean way is 1338 metres (4390 feet) above the level of the sea. It has 
above it 1610°73 metres of calcareous rock. By reason of this enormous 
superincumbent mass, it is not possible to open ventilating shafts. 
The road will be subterranean through its whole extent and have no 
communication with the free air except at its two extremities. The 
length of the tunnel will be 12250 metres (40,191 feet or a little more 
than 74 miles). 

As yet the work of piercing the tunnel has advanced very slowly: on 
the side of Bardonnéche it has not advanced beyond 600 meires, and 
on the side of Modane where the rock is harder it proceeds with a little 
less rapidity and it has penetrated only 500 metres into the interior of 
the mountain. The wets do not advance very rapidly and will require 
considerable time for their completion in spite of the labor incessantly 
put forth to perfect the means of excavation. 

A problem more difficult to be resolved arises from the necessity of 
renewing the air in the interior of the tunnel, on account of the resistance 
which the compressed air meets with in the ventilating tubes. These 
tubes are 20 centimetres (about 8 inches) in diameter. The friction which 
they exert increasing in proportion to the distance passed over will be 
very great, perhaps not admitting of a solution. The question will be to 
give motion to machinery in the tunnel by means of air compressed in 
reservoirs with walls sufficiently strong as was proposed in 1858 in this 
Journal as a motor suitable for working in long tunnels. 

Osiruary.— Cordier (Pierre, Louis, Antoine) died the 30 of March 
last at the age of 84 years. Born at Abbeville March 31st, 1777, in 
1793 he entered the school of public works and passed in 1795 into the 
Corps des Mines. He joined the expedition to Egypt as a member of the 
Scientific Commission. He there executed many topographical labors, 
especially excavating the ruins of Sané (the ancient Tanis). On his 
return to Europe having been shipwrecked upon the coast of Calabria he 
profited by the misfortune by studying the mineralogy and geology of 


* This Journal [2], xxv, p. 96. + Ibid. [2], xxvi, p, 98. 
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M. Guérin-Méneville has been engaged in this enterprise and has already 
met with some success. This desirable result, of having a crop only 
in summer, has been realized with the silkworm of the mulberry tree, 
why has it not been obtained with that of the Ricinus ? 

Acclimation of the Ostrich—For a long time the possibility of ac- 
climatiug the ostrich has been doubted, the giant of birds, it has been 
said, like the elephant the giant of quadrupeds, refuses to permit its pos- 
terity to be enslaved. This is anerror. In Algeria in the garden of accli- 
mation the ostrich is fruitful and rears its young as well as at Florence 
in the zoological garden of Prince Demidoff and also in the royal park 
of acclimation in Spain. It remains to be known whether individuals 
born and reared in captivity can continue their species. If the Society 
of Acclimation undertakes the domestication of the ostrich it is because 
this bird furnishes a great trade, 1st, in plumes; 2d, in eggs, one of 
which is worth twenty-one hen’s eggs; 3d, the flesh is very excellent. 
The society seeks to introduce in France and Algeria the Mandon (Non- 
tornis) a small species of ostrich which lives in South America (Patago- 
nia), the Dromie casoar of New Holland, which like the ostrich 1s a true 
bird of prey and the plumage of which is an article of commerce. 

Acclimation of the Cotton-Plant—We have recently mentioned the 
successful efforts made to popularize the culture of cotton in Algeria. 
Recently a new impetus has been given to this culture which in 1858 
reached 1000 hectares and in 1859, 1,717. Laborers were wanting to 
give activity to this desideratum of commerce, but they are about to be 
supplied by the introduction of Chinese coolies. England is making 
great efforts for the culture of cotton in India, in Egypt, at Port Natal 
and in China. The interior of Africa where cotton grows spontaneously 
has recently attracted attention and the 750 bales of very fine Georgia 
cotton which Algeria furnished in 1858 have now (April 12, 1861) been 
excelled. 

Bibliography.—The following works have been published by Hacuerrs, 
rue Pierre-Sarrazin, Paris: 

Lecons de Chimie professées en 1860, 1 vol. 8vo.—We have spoken 
above of this work in connection with the works of Lavoisier. 

These lectures are upon subjects in which the several authors have 
made investigations or discoveries, viz: 

Pasteur, upon molecular dissimilarity. 

Cahours, on the history of organic radicals. 

Wurtz, upon the glycols. 

Berthelot, on synthesis in organic chemistry. 

H. St. Claire Deville, on numerical laws in chemistry and the varia- 
tion of their constants. f 

Barral, on the influence exercised by the atmosphere upon vegetation. 

Dumas, historic memoirs concerning Lavoisier and Leblanc. 

Payen.—Précis de Chimie industrielle, 4th edition. 3 vols. 8vo, with 
plates.—This fourth edition comprises a great number of improvements 
introduced in the chemical arts. The work is divided into two parts, 
viz. Ist, Chemical arts concerned with mineral substances. 2d, Indus- 
trial arts which deal with organic substances. The most important pro- 
gress noticed in this work is in relation to sulphur, oil, caoutchouc, glass, 
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preservation of wood, sugar, distillation, ge Aline, paper, alla minaling gas, 
heating by gas, the bituminous cements, &c. 

Péclet.— Nouveau r documents relatifs i chauffage, 1 vol. sto. with 
plates.—This volume which follows the great work of Péclet entitled 
“ Traite de la Chaleur,” relates especially to the heating and ventilation 
of public establishments, as hospitals and prisons. We find here interest- 
ing details in regard to the heating of the Hall of Sciences of the Institute 
and of the celebrated glassworks of Baccarat. There are also the usual 
formulas in relation to cooling and the transmission of heat through dif- 
ferent bodies. 

Payen.— Des Substances Alimentaires.—A small “12mo. treating of the 
methods of improving alim« ntary substances, of preserving them, and 
also of detecting their adulteration. This is a synopsis of the course of 
public lectures by Payen at the Conservatoire des Arts et Métiers, deliv- 
ered by request of the government. 

Heuzé.—Les Plantes Industrielles, 2 vols. &8vo.—This work follows 
a treatise on fertilizers by the same author, which we have already men- 
tioned. The new work treats of the culture of plants which furnish the 
food of commerce and such as are used in the arts. Tome I treats of 
oleaginous plants, tinctorial plants, saliferous plants, and those used 
as condiments, &c. Tome II is devoted to textile, narcotic, aromatic and 
medicinal plants: and plants which produce sugar and alcohol 
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PHY CS AND CHEMISTRY. 

Puysics, 

(1.) On the pre pag 1ti0n oF heat in gases, M AGNUS has comm inicated 
to the Royal Academy at Berlin, a memoir on the propagation of heat 
in gaseous media, the principal results of which : ; 

1. The temperature which a thermometer finally assumes in a space 
which is warmed fr above is different when this space is filled with 
different gases, 

2. This temperature is higher in hydrogen than in ar y other gas, 

3. The temperature is also higher in this gas than in vacu », and the 
greater the density of the gas, the higher is the temperature. 

4. Hydrogen therefore conducts heat like the metals. 

5. In all other gases, th: temperature which the thermometer finally 
assumes, is lower than vacuo, and the more dense the gas employed, 
the lower is the temperature. 

6. We must not however conclude from this that gases do not conduct 
heat, but only that they do this to so small an extent that the action of 
the conduction is counteracted by the resistance which they oppose to 
the passage of heat 

7. The remarkable conducting power of hydrogen is shown not only 


of eiderdown or any other substance of a loose texture which prevents 
its motion. 
8. All gases, hydrogen included, offer resistance to the passage of rays 


of heat, and the more extended they are. the greater is this resistance. 


when this is freely moveable but also when it is contained between pieces 
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9. Of all gases, atmospheric air or its constituents conduct heat most 
pertectly. 

10. The passage of heat is different according to the source from which 
it comes. ‘The rays emitted by boiling water exhibit the greatest differ- 
ences in their passage through different gases. 

11. Of all colorless gases, ammonia transmits the least heat; after this 
olefiant gas. 

12. By the application of a tube, the action of the rays of heat can be 
increased like that of rays of light. 

13. The character of the walls of the containing vessel changes the 
proportion in which rays of heat pass through the gases contained in 
the tube. 

14. The character of the walls also changes the proportion in which 
the rays pass through different gases. 

15. From this, it follows, that rays reflected from different surfaces are 
transmitted by gases, with different degrees of facility. 

16. Hydrogen always transmits rays from different sources of heat, 
less easily than atmospheric air. 

17. The marked increase in temperature which a thermometer placed 
in hydrogen undergoes when the gas is heated from above, does not 
therefore depend upon a greater capacity of transmission but only on a 
greater conducting power. 

18. The greater conducting power of hydrogen for heat presents a new 
argument in favor of the analogy of this substance to the metals. 

19. Hydrogen also conducts electricity better than the other gases.— 
Pogq. Ann., exii, 351. Ww. G. 

2. Ona new Unit of Electrical Resistance—MattiessEN proposes to 
employ as a unit of resistance in electrical measurements, the resistance 
of a wire composed of two parts by weight of gold and one part of silver, 
having a length of one meter and a thickness of one millimeter. The 
author shows that this alloy conducts electricity with almost equal facility 
at different temperatures between 0° and 100°, that small quantities of 
impurities do not sensibly affect its conducting power, and that the an- 
nealing of the metal is also without sensible influence. The memoir 
contains empirical formulas by which the small differences in conducting 
power occasioned by variations in temperature may be taken into ac- 
count. The standard wire should be varnished to protect it from the 


5 


5 


action of mereury.— Pogg. Ann., cxii, 353. W. G. 
Note.—It remains to be seen if the proposed alloy retains its specific 

conducting power after it has been frequently used. It is well known 

that wires of copper undergo great changes in this respect. WwW. G. 


3. On Spectral Observations.—Movsson has described a simple arrange- 
ment of a prism for exhibiting the fixed lines in spectra from different 
sources; the author terms this apparatus a spectroscope. A description 
of the apparatus is prefaced by a mathematical investigation of the con- 
ditions which are necessary for the production of a perfectly distinct 
spectrum, for which however we must refer to the original paper. The 
apparatus itself consists essentially of a tube blackened internally, and 
having at one extremity a plate of metal, with an adjustable slit for the 
admission of light. The prism is placed at the other extremity of the 

Am. Jour. Sc1.—Seconp SeRiEs, VoL. XXXII, No. 94.—Mar, 1861. 
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Below a certain tension which varies with different gasses, the quantity 
of heat absorbed is exactly proportioned to the density of the gas. Above 
this tension, the rays on which the principal power of absorption is 
exerted, are gradually extinguished so that each increase of density pro- 
duces a less effect. In the case of olefiant gas for instance, by taking a 
volume of <1, of a cubic inch as unity in a series of fifteen of these vol 
umes, an absorption was obtained exactly proportioned to the quantity of 
gas; then the relations of the successive absorptions gradually approach 
an equality. 

In the case of vapors, the most energetic action is that of sulphuric 
ether; the least energetic is that of bi-sulphid of carbon. By comparing 
small volumes and equal tensions, the absorption of the vapor of sulphuric 
ether is ten times greater than that of olefiant gas, and 10,000 times 
greater than that of hydrogen, oxygen, etc. In a fine day in November, 
the aqueous vapor in the atmosphere produced 15 times the absorption of 
the air itself. This great absorbing power is exerted upon rays coming 
from a source of low temperature, whence we must conclude that the 
aqueous vapor in the atmosphere must powerfully intercept the rays which 
tend to pass from the earth into the planetary spaces. Variations in the 
quantity of vapor in the atmosphere would therefore necessarily produce 

sponding variations in climate. Oxygen obtained by the electrolysis 
of water has a power of absorption four times greater than the same sub- 
stance which has been passed through iodid of potassium. This increase 
is due to the presence of ozone, 

The author studied the radiation of gases by making them pass over 
a sphere of heated metal from which they rose in a column in front of 
the thermo-electric pile. In this manner it was found that the order of 
radiation is exactly the same as that of absorption. 

This reciprocity of absorption and radiation appears to the author a 
simple mechanical consequence of the theory of an ether; but why has 
one molecule so great and another so feeble a power of producing or 
arresting calorific rays ¢ The author suggests that the explanation is to 
be found in the fact that the gaseous elements examined all exhibit radia- 
tions and absorptions which are excessively feeble when compared with 
those of compound gases. In the first case, the action is produced by 
oscillating simple atoms—in the second place, by ost illating systems of 
atoms. Thus oxygen and hydrogen, which taken separately or mechani- 
cally united produce an etfect which is scarcely sensible, when they are 
chemically united to form oscillating systems of aqueous vapor, are able 
to produce a great effect. 

In like manner, nitrogen and hydrogen which produce little effect when 
they are separated, exert an enormous action when they are combined to 
form ammonia. The same relation exists between the absorbing and 
radiating powers of other simple gases and their compounds.— Comptes 
Rendus, T. lii, p. 364. W. G. 

5. A Note on the power of Polarization of American Oil of Turpentine ; 
by Dr. F. Manta. (In a letter to the Editor.)—It has been already 
mentioned by Guibourt and Bouchardat, that the American oil of turpen- 
tine p ssesses a power of rotation of 18°°6 to the right. 

Numerous experiments with commercial spirits of turpentine enable me 
to state, that its power of rotation is far from being constant. I have ex. 
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compares this body to pyrophosphoric, phosphoglyceric, and citroglyceric 
acids, the formulas being 


Pe Pe ) €,H, 
€.H.'6,, PO €,H,$0,, 
H, H, H, | HH, 


A second compound boils at 275° to 285° under a pressure of 10™™ and 

is still more viscid. 

eon 

5 
3(€,H,) 

lations and to give its first anhydrid “‘~),° ' 8 

3 


Its formula is @,: it appears to lose water by repeated distil- 


The author also obtained a colorless oily liquid having the formula 
12 
2 
‘This compound is formed from pyroglycerine by the elimination of two 
equivalents of water. The author terms it meta-glycerine or pyroglycide 
and compares it with Maddrell’s insoluble metaphosphate PO 
PO 
Na, 

Glycide (not yet obtained) would correspond to Graham’s metaphos- 
phate 

€,H, ) to PO) 

H § Naj 

while one of Fleit:1ann’s and Henneberg’s metaphosphates would cor- 
respond to a triglycerine anhydrid 


Oo; 


| 6, to 3€,H; ) 
Na H, 
These parallels are very interesting and suggestive—Comptes Rendus, 
lii, 359. ’ W. G. 


8. On Ozone, Nitrous Acid and Nitrogen; by T. Srerry Huont, 
F.R.S. (Extract of a letter to one of the Editors, Jan. 29, 1860).—The 
formation of a nitrite when moist air is ozonized by means of the electric 
spark (the old experiment of Cavendish,) or by phosphorus was shown by 
Rivier and de Fellenberg, who concluded that the reactions ascribed by 
Schénbein to ozone were due to traces of nitrous acid. The subsequent 
experiments of Marignac and Andrews have however established that 
ozone is really a modification of oxygen, which Honzeau has shown to 
be identical with the so-called nascent oxygen, which is evolved, together 
with ordinary oxygen, when peroxyd of barium is decomposed by sul- 
phuric acid at ordinary temperatures. The spontaneous decomposition of 
a solution of permanganic acid also evolves a similar product having the 
characters of ozone. 

Believing that the nitrous acid in the above experiments is not an acci- 
dental product of electric or catalytic action, but dependent upon the 
formation of active or nascent oxygen, I caused a current of air to pass 
through a solution of permanganate of potash mixed with sulphuric 
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treatise on Statical Electricity with the works of Wiedemann, DuBois— 
R: aymond and Dub form an almost complete library of reference for the 
subject of electricity. A complete general treatise on magnetism is still 
wanting. W. G. 
11. Les Electro-Aimants et L’ Adherence Magnetique par M. J. N1ck1és, 
Paris, 1860. 8vo.—This book is devoted chie fly to a recital of the Au- 
thor’s expe riments on various forms of Electro-magnets made during an 
investigation to test the adaptation of magne tic adhesion for arresting the 
motion of railway trains. Most of the experimental data have already 
appeared in this Journal and the Author’s proposed nomenclature was 
given in vol. xxx, p. 413. a. 
12. Die Fluorescens des Lichtes- umgetragen von J. Prsko. Wien, 1861. 
8°.—This pamphlet is a rather popular compilation from the different 
memoirs which have appeared upon the interesting subject of which it 
treats. It will prove convenient for reference, especially for the purposes 
of the lecture room. W. G. 
13. Hinle ung in das Studium der Organischen Chemie, von J. SCHIEL. 
Erlangen, 1860. 8°.—This excellent treatise followed close upon the 
author’s work on Organic Analysis,* and will be well received as a clear 
and careful exp osition of the views of the new school in chemistry. We 
are @ specially pleased with the attention whic h the author pays to the 
physical portion of the subject. The work includes sections upon crys- 
tallography, expansi nm, fusing and boiling points, tension of vapors, 
latent and specific heats, densities, specific volumes, evolution of heat in 
combustion, optieal constants, and laws of absorption and cohesion. The 


chapter on the classification of organic bodies by series is especially origi- 
nal and valuable and the work well deserves translation. W. G. 

14. Alli emeine Ene yel der P h ysik, — Herausgegeben von GUSTAV 
Karsten. Leipsig., 8°.—The eighth Liefe rung of this work has reached 


us and contains the ot part of Schmid’s e laborate treatise on Meteorol- 
ogy together with a continuation of Helmholtz’s admirable paper on 
hysi logical | pte s. The treatise on Meteorology forms the 21st and 
7 f the entire work, the publishers wisely issuing the several 
treatises as fast as they are prepared without reference to the order of the 


volumes, The list of contributors embraces many of the first scientists of 
(rern nV an | the work promises to be a worthy successor to the P) hys- 
ikalisches Worterbuch of Gehler, now tar behind the present state of 
science, though indispensable as a work of reference. The new Kucy« lo- 


i 


peala lorms properly a collection of separ: ite agg nde h complete and 
avaliable lh itseil, pre oramme embr: aces . Introduction to physics, 
2. Urystall graphy. (re neral theory of 1, Attractions. 5. 
a | mechanics. 6. Theory of waves and acoustics. 7 and 8, Pure 
optics. 9. Physiological optics. 10. Chemical action of light. 11. 
Ap phi ed optics. 12. Action of heat. 13. Theory of Heat. 14. Applied 
Thermics. 15. Magnetism. 16. Magnetism of the Earth. 17. Frie- 
tional Electricity. 18. Galvanism. 19. Electro-magnetism. 20. Ap- 
plied Electricity. 21. Meteorology. We trust that the work will be 
pushed forward with an energy commensurate with the magnitude of the 
undertaking. W. 


* See notice in this Journal, xxx, 155. 
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Experiments on the deportment of Carbonate 


of Lime at a high t ture, both with fluxes and ne by G. Rose. 
—In a recent pape 1e heteromorphous stat irbonate of lime, 
presented to the Berlin Academy of Sciences, R ves the following 
experimental results: J. On heating a mixtur mic proportions 
of the carbonates of ind potash in a platinur > until in per- 
fect fusion, then add mall quantities of cl calcium, the latter 
will be completely ais i without effervesce the fused mass is 
allowed to cool and a } of this is placed in r at the ordinary 
temperature, it w gradually pass int utiol g a pulverulent 
residue of carbonate An examination of th sidue shows it to 
consist of an aggreg ery 7 ile r 24 hours-——some- 
times in less time—thes rease in size and a rted either into 
beautifully crystallized single rhombohedrons, o1 .edral groups of 
calcite. 

IJ. If another portion of the mass is thrown o water, boiled 
for some time, and the residue exam ind n scope, it will be 
found to consist of sn prisms ¢ } le, witl ecasional rhombohe- 
dral crystals of calcite, | non ibove mentioned globules; if 
the residue be allowed to remai r water prisms after a time 
are converted into minute rhom rons of ca Ch phenomena 
are then identical with th btained when a e of the solutions 
of carbonate of soda a rid of ca n as loi ince de- 
scribed by the author st al su see Pogg. Ann., 
(1837), xlii, 354. 

Ill. Instead of ad oO ot caiciul { sed carbonates, pow- 
dered calcite, or rhom ll Tragments Li chalk o1 aragonite 
may be substituted; th lye mplet Ww t effervescence in 
the flux and give results as above nu when the fused 
mass is treated with h 1 water 

IV. Oxalate of lime at a red | ifter W r it contains 
is converted into carbonate of lime w evolut ( urbonic oxyd; un- 
der the microscope th ict appear ynsist of minute amorphous 
globules* similar to 1 ined a ind these remai n unchanged 
when placed in water, « when | glo : retain their 
amorphous form—th¢ t converted into cal 

From the experiment is far ribed it w ( hat rhombo- 
hedral carbonate of lime is never a direct product. But according to the 
well known experimen tf Sir Jan Hall made 1804, this has been 
directly produc d n I Ww exposé d toa 
high temperatur ler great ] sted by Mr. War- 
ren Siemens, has repeated Hall’s ex) \ ul was charged 
with dry elutriated chalk, tl st was ram! mpact mass, and 
then the gun-barrel was |] etrically s ends, and exposed 
to the heat of one of Mr. Sier VAS Tu i During the experiment 
the barrel sprung, and tl ich re appeared t ue flame, 
evidently of carboni d, go 4] was then 1 ved from the 

* Oxalate of lime is amor; al rted by irbonate, this 
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furnace. Upon opening the barrel, the chalk was found converted into a 
compact, light bluish-white coherent mass, slightly lustrous on the frac- 
ture, and with cracks running through the whole. The surface was 
covered with a snow-white, earthy, well defined crust and the cracks were 
lined with white earthy particles, these, as well as the crust, were com- 
posed of caustic lime. The compact mass, however, on examination proved 
to be unchanged in chemical properties, and its physical properties, 
though seemingly changed, when examined under the microscope showed 
the same small globules, and identically the same properties as the unig- 
nited amorphous chalk. Although somewhat more coherent the chalk 
was not materially altered and in no wise converted into crystalline 
calcite. 

The experiment repeated with fragments of rhombohedral cale-spar 
was also interrupted by the rupture of the gun-barrel. The smaller 
fragments were converted into caustic lime without change of form, the 
larger pieces were only superficially altered, notwithstanding the great 
heat, the inner mass was unchanged and the lime of the surface-crust 
sharply defined. The same result was obtained by the author under 
different conditions: Mitscherlich presented him with a mass of limestone 
from Riidersdorf which, on account of its size had passed through the 
lime-kiln without being completely burned. It contained a kernel of 
unburned lime and, notwithstanding the great heat through which this 
had passed it proved on examination to have the same characters as the 
compact limestone which had not been exposed to the heat of the kiln. 

[t appears therefore, from these experiments, that chalk or compact 
limestone cannot be converted into crystalline limestone (or cale-spar) by 
exposure to a high temperature in closed vessels, and as a general fact 
that rhombohedral carbonate of lime is not formed in the dry way. The 
author further observes, that on comparing accurately the description of 
Hall’s* experiments and those afterwards made by Bucholzf, that proba- 
bly they obtained results similar to those just described, and that the 
slightly coherent but otherwise unaltered mass, was erroneously consid- 
ered to be erystalline marble. 

Notwithstanding the frequency with which this experiment of Hall’s 
has been quoted, and the use that has been made of it not only in ex- 
plaining geological phenomena, but in serving as the foundation of whole 
theories, it was never repeated{ or confirmed and the experiments of the 
author show how hasty the conclusion was. It is not to be disputed 
that at the junction with granite and basalt, compact limestone and chalk 
are often converted into marble, as in Paradiesbacken near Drammen in 
Norway, and near Belfast, in Ireland, but these changes cannot be con- 
sidered as due to heat alone, they were manifestly assisted by other 
agencies, a2 conclusion also arrived at by Bischof, although in a different 
manner.—Pogqg. Ann., cxi, 156. G. J. B. 


Gehlen ; Neues allgem, Journ. d. Chem., v. 287. 
+ Gehlen: Journ. f. Chem. u. Phys., i, 271. 
+ Bucholz made his observations incidentally in the production of caustic lime 
from chalk, which in the experiment had not been entirely burned. 
Am. Jour. Sc1.—Seconp SERIEs, Vou. XXXII, No. 94.—Juxy, 1861. 
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prove deleterious, through its suspended metallic compounds. In order 
to avoid the poisonous effects of these salts, perfectly well-ripened and 
clear spirits only should be used in the preparation of medicines, and 
when ordered as restoratives, 1.0 new or turbid alcoholic fluids should be 
allowed to enter the hospital or room of the patient.” 

Dr. Hayes explains the origin of these salts as being connected with 
the production of acids, as well as alcohol in the fermenting vats. “ When 
the wort is subjected to heat in the stil}, acetic, butyric and other acids 
rise with the vapor of alcohol, and pass into the condenser, now most 
commonly made of copper, with masses of solder containing lead. At 
the instant of condensation, these acids exert a power of corrosion on the 
metals quite unsuspected, and the salts formed dissolve in the spirit. 
Where condensers of pure tin are used, no copper salt is formed, and a 
little tin salt takes its place. With the vapor of.dilute alcohol some 
vesicular vapor of the wort is carried forward, and the dextrine which 
can be found in the spirit; another portion of soluble organic matter is 
abstracted from the wood of the cask, and this is often tannic acid. In 
the subsequent chemical changes these organic compounds unite with 
the salts, and fall in the form of a sub-granular dark matter seen in col- 
In detecting the metals held in solution, the 


orless spirits of all kinds. 


extract obtained, after evaporating the spirit, must be destroyed, as usval 
in toxicological testing, and an acid solution of the oxyd obtained; or the 


reduced by the blowpipe flame. When the deposit is the subject of trial 
: metal or metals appear on fluxing with carbonate of soda, in the 
inner flame produced by the blowpipe, on charcoal.— Boston Medical 


extract may at once be mixed with carbonate of soda, and the metal 


and Surgical Journal, Ixill, 169. 

17. Local Decomposition in Lea 1 Aqueduct Pipe 3.—Mr. 5. R. Nie HOLS 
of Boston calls attention to a source of danger attending the use of leaden 
pipes used for the conveyance of drinking water which seems to have 


n hitherto disregarded. Even if it be admitted that the water which 


Ss supp «1 to the city of Boston from Lake Cochituate, like that of most 
New England ponds, be such that it may be safely used after having 


oh lead pipe under ordinary circumstances. it would neverthe- 
less be wrong to infer that this water can be employed with entire safety at 
all points of delivery, without first inquiring whether special conditions 
may not exist in some localities by which the character of the water may 
there be changed. Having observed several instances in which the inmates 
of a single house had suffered from lead disease induced by the use of aque- 
duct water, while the inhabitants of other parts of the city supplied with 

inal souree were unaffected, and having in one 


water from the same orig l 
instance detected the presence of considerable quantities of lead in one of 

no reaction for lead could be obtained 
trom a specimen of the same aqueduct water taken from another locality, 
the author proceeded to inquire into the cause which produces this lead 


enation in certain houses or districts while the general waters of a 
He has noticed in the leaden pipes removed 


the eases first mentioned, while 


mpl 
supply remain unaffected. 
from cess-poois, sinks and wells, that the intensity of corrosive action had 
been in great measure confined to the sharpest bends and depressions 
in the pipe, while in some instances other portions remained intact. “I 
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have in my possession,” he says, “a section of pe, removed from 
the aqueduct of a orl city, In A p rtior 1 corrosive action 
had proceeded so far as to cause leakag | part thus acted upon was 
confined to an acute angle, and there is « n< show that the 
plumber, in placing it in position, bent it in th ne direction, thus 
creating the necessity another tu the op [his pipe had 
doubtless been su to tw \ el t which ser Sly impaired 
the homogeneity met An examination of lead pipe removed 
from buildings w uit where thei is been any per- 
ceptible amount lecor as be fined to the angles and 
depressions in its cou [here are t ca which may 
perhaps be sufficient t lu thes s:—l. Th sturbance in 
the crystalline struct f the meta y bending, where s electrical 
condition is changed vO a promoted, giving rise to chemical 
decomposition, [Togetl ' vanic a whi must be 
induced wherever conn« r faucets CO} are fastened 
to the leaden pipes, crack fissure latter has been 
filled with solder. (S n,an a y the Editor of the 
Boston Med. and Sure. Journ., xl, 125 1849) | 2. The presence 
of organic matter, s s fragment s, and impurities pervading 
all pond waters, and w may 1 in angles a ressions of 
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last feeble. These results are sufficient to show that individuals or fami- 
lies should not commence the use of water flowing through new pipes, 
until considerable time has elapsed, and much water contact secured.”— 
Boston Medical and Surgical Journal, \xiii, 149. 

18. Nature of the deposit which forms upon the copper employed in 
Reinsch’s test for arsenic—Lirrert has made a careful examination of 
the crust which forms upon bright metallic copper when this is placed in 
a solution of arsenic acidified with chlorhydric acid. This coating had 
been pretty generally mistaken for metallic arsenic until Fresenius (in his 
Anleitung zur qualitativen Analyse, Aufl, Braunschweig, 1860, p- 
141,) called attention to the fact that it contained a large quantity of cop- 
per. From the experiments of Lippert it now appears that the crust in 
question contains only 32 per cent of arsenic, 68 per cent of its weight 
being copper. This composition having been nearly constant in several 
specimens which he analysed, Lippert maintains that the compound is a 
definite alloy AsCu,. [Being evidently unaware of the experiments of 
Prof. Cooke, (see this Journal [2,] xx, 222) which have shown how little 
ground we have for believing in the existence of alloys of definite com- 
position in the case at hand.—r. u. s.] When ignited, at the temperature 
of a combustion furnace, in a current of hydrogen, the compound Jost 
only 7 per cent of its weight, an alloy of the composition As Cu, (same 
as that of the mineral Domeykite of F. Field, see this Journal [2,] xxv, 
406.) being formed. 

The delicacy of Reinsch’s test is evidently directly referable to the 
large amount of copper which the characteristic coating contains, for a 
proportionally small quantity of arsenic is thus obtained in an enlarged 
and as it were more tangible, form. But on the other hand it is not easy 
to prove, in a simple manner, the presence of arsenic in this crust, for only 
a small portion of the arsenic can be volatilized in a current of hydrogen, 
and even if the alloy be first oxydized in a current of air and then reduced 
in a current of hydrogen the percentage of arsenic only falls from 32 to 
20. By far the largest portion of the arsenic is therefore kept out of 


sight. 

For the details of this interesting research and the author’s discussion 
of the proposition of Reinsch and v. Kobell to estimate arsenic quantita- 
tively by determining the amount of copper which dissolves while the 
arsenic is being precipitated we must refer to the original article-—Jour- 
nal fur prak t. Chemie, \xxxi, 168. 

19. Saponi fication by alkaline carbonates in the dry way.—As an addi- 
tion to the experiment of Pelouze (Ann Ch. et Phys. (3,) xlvii, 371) by 
which it was 'emonstrated several years since that soap could be prepared 
by heating together a mixture of fat and an anhydrous alkaline oxyd at 
a temperature of 250° (C.), Scueurer-Kestner now shows that the 
alkaline carbonates can be used instead of the oxyds, carbonic acid being 
disengaged while a true soap is formed. Thus, when a mixture of 100 parts 
of tallow and 22 to 25 parts of carbonate of soda is gradually heated, 
a lively reaction commences at about 260° (C.) [=500° (F.)], the mass 
swells up while an abundant evolution of gas occurs :—in order to pre- 
vent loss it is necessary to conduct the operation in a spacious retort and 
to moderate the heat as soon as the reaction has once begun; if in addi- 
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8vo, pp. 333-498.—These two divisions of the Report of the Kentucky 
Geological Survey, have reached us in advance of publication, thanks to 
the kind attentions of Dr. Peter, who, since the death of the lamented 
Owen, is charged with the publication of the work. Mr. Lesquereux 
here presents the results of his critical studies into the distribution of the 
fossil plants of the coal strata, in the various coal beds, confirming the 
palzontological evidence by comparative lithological sections of actual 
superposition. He is thus enabled to show the true relation of the strata 
in the different coal fields of Kentucky (as far as his observations have 
extended) with those of other parts of North America. This has been 
a great desideratum in American geology, and no observer has enjoyed 
greater opportunities for exact study in this line of research or has pos- 
sessed in so eminent a degree the peculiar knowledge which is essential 
to a correct solution of the problem. 

Mr. Lesquereux does not recognize the justness of the division which 
is often made between the upper and lower Coal measures, i. e., those 
above from those below the conglomerate, and sees no good reasons for 
calling the latter ‘false coal measures.’ ‘If, he says, ‘it is based on the 
fact that the inferior coal beds are not generally found over the whole 
extent of the coal fields of America, the same can be said of the coal strata 
between the Mahoning and the Anvil Rock Sandstone, and particularly of 
the upper coal measures above the Anvil Rock. If this separation is 
made, from the thickness and extent of the great deposit of sandstone 
named conglomerate, or from its composition of coarser and more pebbly 
materials, the same reason for a further separation of the coal measures 
might be found in the thickness, extent, and composition of the Mahon- 
ing, and even of the Anvil Rock Sandstones. A separation of the infe- 
rior coal beds from the higher measures associated with them, could only 
be authorized by a difference in the vegetation of which the coal has been 
formed, and consequently in the species of plants found in the shales. 
But this difference does not exist, as we shall see presently. It is, there- 
fore, more rational to take the coal measures in their whole vertical ex- 
tent, as a single and inseparable formation, dividing them, for the sake of 
a better understanding, in four different parts. 

‘1. The coal measures below the conglomerate. 

2. The measures between the conglomerate and the Mahoning sand- 
stone, 

‘3. Those between this last sandstone and the Anvil Rock. 

‘4. The upper coal measures above it, with their top still undeter- 
mined, 


by the author, the “ Table of Comparative Sections” from the Kentucky 
Report, showing the comparative position of the most important coal 
strata in different parts of the American coal fields. The author adds: 
‘The number of the sections could have been much increased; but ] 
have deemed it best to record in this table only those which I consider 
as perfectly reliable, and of which I have been able to compare the pale- 
ontological characters, at least at some of their principal horizons.* 


We take much pleasure in here reproducing, with some emendations 


* All the coal beds, the position of which has been ascertained by such paleon- 
tological evidence, are marked by a (*). 


120 


‘The remarkable ana of dis tion of 1 val strata, as indi- 
cated by these sectio lus put in evidence, and ca be ascribed 
to any ideal system ( ler ¢ ul ition e different sections 
is established o1 eont it is 
only by paleontology that the equ vy of tl stra 1as been, 
and can be, established in f the sin, and especially 
in separate coal field Cherefor , as 1 to the identi- 
fication of coal beds. no ns : il notion. 
Its practical advantag sat once evident. And ] ! oubt that, 
as soon as it is gene! ( ed as a guid <amination of our 


coal fields, the harmo f distribut of ta ll become 
more and more strik 

‘The sections mad Kentucky in t ( rease in the 
thickness of the measures, especially of the sandst t towards the 
southeast. It w 1 have been interesting to « s made in 
the coal fields of Virginia, south of Charl wn, to ascertain how far 
this progression of thick sis continued. Itw possible to get reli- 
able data on thy coa n From what 
have seen myself, 1 ears m sections on Coa 
river, kindly com ted by H t ar rs that coal 
No. 1, with its memb l ing 
as many as eight different strat en in the 
north anthracite | f ¥ { In the same 
basin we find an the 1 
from Wilkesbarre t 

‘It was impossil 
basins of the 
so marked in 
thus far, to give 
veins. From 
coal of the Potts 
and that the m 
It is certain al 
the same basin, is t! 

‘The Ist sectior ti trata in Union 


county, Kentucky, rrect. | r. D. Dale 
Owen, from bor peat 
‘Section °d I I li, and 18 


also perfectly reliable for the ] ty part of Ken- 
tucky. 

‘ Section 3d 
densed from su 
ean obtain. 

‘Section 4tl 
final geological rey 
four general sections, it becon vident t @ tial coal strata, viz: 
coal 1B, C 4th, and lit san ol The dif- 
ference in the int ta . In the 
section of the Pennsy i vey tl ( lista! ( f feet marked 


as barren of coal, contradictory to | tions of th ume R t, which 


a 


by 
hy 

lal 
hy 


‘ 


TABLE OF COMPARATIVE SECTIONS OF THE COAL MEASURES OF 


50 f. 
Thin C, 18th. 
60 f. 
8 in. C. 17th. 
~ | Thin C. 16th. 
102 f. 
23 f,C. 15th. 
115 f. 
1 f. C. 14th. 
Tif 
6 in. C. 13th. 
100 f |Anvil Rock 8.8. 
$ f, C, 12th. 
101 | 
f. C. 11th. 
40 f. | 
3 f. C. 10th. 
60 f. 
5 f. C. 9th. 
20 f. 
—| 6 i. C. 8th. 
70 f. 
—| 23 C. 7th. 
| 
1100f. | 
3 f. C. 6th. 
65 f. 
==|4f. C. 5th. 
95 f 
3 f. C. 4th. 
25 f. | Curlew L. and 


1. Unron Co., WESTERN | 
By D. D. OWEN.) | 


| Thin Coal 3d. 


2 f. C, 2d. 


100 f. 

$0 in, C. 1C. 
55 f 
====| f. C. 1B. 
50 f. | Thin C. 1A. 
110f. 


20 in. Coal. 


Conglomerate. 


2. HOLLOWAY’S BORING, 
HenpERSON, W. Ky. 


Shales and Anvil 


40f. .| Rock8.8. 
== 34 f. C. 12th. 
» 44 £. C. 
iin, 
45 f. | 
| 3 f. C. 10th. 
20 f. | 
- 4 f.3i. C. 9th. 
98 f. 
= — 2f. 6 in. C. 7th. 
| 
196 f. | 
| 


5 f. C. 5th. 


106 f. 


| 
| 
800 f. | 
| 


11f. 8i. C. 4th. 


| 8. PENNSYLVANIA SECTION, 


=| Pittsburg Coal. 
=| 8f. C. 


290 f. 
1 f. C. 6th. 
50 f. 
= 
| 
| 125f. | MahoningS. 8. 
6 f. C. 4th. 
| 
$f, C. 8d. 
170 f. 


=== | 3 f. 6 in. C. 1B. 
f | Thin ©. 14. 


| | 


| Conglom. 8.8. 


4. PENNSYLVANIA SEcTION,| YELLOW CREEK SECTION 
EW BERRY 


BY H. D. Rogers. 
| ———| 10 in. Coal. 
40f. | 
| & £. C. 
65 f. 
10 in. C. 
200 f. 
10 in. ¢ 
—1fC 
40 f. 
( 
45 f. 
SSS 4 f. C. Waynes- 
burg. 
115 f. 


| 
| 


| 


2f. C. Redstone 


Sj} f. C. Swickly. 


Pittsburg C 
=| 14f. No. 11th 
and 12th. 


== 4f. C. 4th. 
Limestone, 
8to 4f. 


§ CO. 8d. 


4f. C. 2d 


| 

4 1B 

| 

1A, 
| 6of | 

4 

| 1 f. C. | Mercer 
— [ Coal 
Lf. 


OHIO, BY 


J 


N 


THE UNITED ST: 


6. BUENA VISTA, 


GREENI 


P 


Ky 


‘. 


MrT. SAVAGE F 
CARTER CoO., 


Limes 


20 f. 
of, O12 


90 f. 


=| 2f. C. 


Limes 
3 f. C. 


= $f. C. 


3 
x 
| 
| 
| 
¥ 
| | 
| 
| 
| 100 f. 
| 85 f. 
* 
| 
* | 
480 f. 
* | 
| 
| 
60 
} 
| fC. 2d. | 70 f 
80 f. | 
20 f. 
4 
| | 
| 
| 
} 
| | | | | 
} } 
} | | | 
} 
| | 


STATES; BY LEO LESQUEREUX. Scale approximately 1 inch for 200 feet. In the Coal seams each line indicates one foot without reference to scale. 


AGE FURNACE 8. West LIBERTY 9. JACKSON, BREATHITT 10. Peach ORCHARD 11. Tue River, |12. WILKESBARRE, PENN 
RY TY, . YE RCHARD, Tua -KESL: PENN, 13. Pirtston, PENN. 14, SCRANTON, PENN 
Co., Ky. Moxean Co., Ky. Co., Kr. LAWRENCE Co., Ky. East KENTUCKY. REPORT 2, p. 220. REPORT 2, p. 360. 2, p 
| i 
| 
J 
| 
| 
| | 
| 
150 f. Mahoning 8. 8. 
Coal. ? 
90 f. Sandstone, 
* 8 f. C. 3d. e 4 f. C. 4th. 
Ball ore. 
L T Mahoning 8.8 60 f. | Mahoning 8. 8. 
— C. 4th, thin. 10 f. C. 3d. 
50 f. (Baltimore ©. 4th 
——| C. 3d, thin. osor | vein.) 
ol e 
‘ 182 f. Wi Cio 
x — 6in. C. 3d. 190 f. c.) 
20f 
imestone. 4 f. C. 2d. 155 f. 6 f. C. 8d 
f. Gin. C. 3d. 3£.C. 81. | = 17. C. 24, with) | 
165 f. 5 f. 6in. C. 2d. 100 f. | is 3 partings. 4f) 100 f. 
| = : 
f. C. 2d 100 8 f. C. 1C. | 10 fC. 2d 
6 In ° | | 
2f. C. 2d 2f. C. 2d. We 155 f. 90 f. j 40 f. 
imestone. 1C.? 110f. | | 6fC.1C.? 
16. af. 70 f. 50 f. | 40f. 50 f 
C.1B 1f. C. 1B. 4f.C. 1B. Lf. C. 1B. 119 f. C. 1B. | 14f.C.1B. | fC. 1B 
20 f. 6 in. C. } | 
2f.C. 1A. | G. iA. * = 5£6in.C.1A == = | 25 
80 f. 12 f. C.1A. 
Coal streak. 85 f. } | | 
| 89 f 
_ 6 f. Coal and SS Coal. 1 f. 10 in. Ce 
| Shales. | | 80 f. Conylom. 
£0 f. | - 4f.6in. Co 
Conglom. 8. 5. | Conglom. 
———— 6 in. Coal. 
| = | Coal. ? 190 f. 


Q 
09 
° 
5 


115 f. to | Ist Brine 160 f. 
525 f 


to | Strong Brine. 


iv 
2 
> 


TABLE OF COMPARATIVE SECTIONS OF THE COAL MEASURES OF THE UNITED STATES; BY LEO LESQUEREUX. § 


3. PENNSYLVANIA SECTION,| 


JOWAY’'S BORING, 
py J. P. Lesvery, Jr. 


erson, W. Ky. By H. D. Rogers. 


Ou10, BY J. NEWBERRY. 


4. PennsyLvania SecTION,| 5. CREEK SECTION, | 


6. BuEeNA VISTA, 
GREENUP Co., Ky. 


| ‘10 in. Coal. | 
40 
| © 
65 f. 
fea 10in. C 
) | 
| 
| 
200 f. 
10 in. C. 
1 £. C. 
| 40 f. 
3f C, 
45 f. 
SSS 4 f. C. Waynes- 
burg. 
115 f. 
2 f. C. Redstone 
a 
100 f. 
4f. C. Swickly. 
Shales and Anvil : 
Rock 8. 85 f. 
34 f. C. 12th. 
14 C. 1th. Pittsbu Coal. | Pittsburg C. 
10in. C C. llth. | 14f. No. 11th 
| and 12th. 
3 f. 2in. C. 10th 
‘7.81. C. Oth. | | 
| 290 | 
2 6in. C, 7th | 
| 
480 f. 
1f. C. 6th. 
sof. 
C. 5th 
5 f. C. Sth. 
125 f. | Mahoning 8.8. | 4f 4th 
Limestone 
60 f. a few feet. 
4th. | | Sf C. 4th. | Ath. 4. C. 8d. 
| ==) Limestone, 
8to 4f. 
3 f. C. 8d. 
8 ¢ Cc. 8d. 105 f. | 
| * 
170 f. 140f. Tf C. ad 
110i 
f. C. 2d. 4 f. C. 2d. 
8 f. C.1C 
| | Sof | 
6f. C. 1B. f. 6 in. C. 1B. = = 4f.C. 1B =, C. 1B. * 
A. 2f.C. 1A |3f.C. )1B 
| SEO. 2A, 
8. 8. » ha | 
Conglom. 8. 8. 4f. | 
1sf | if. C. | Mercer 
Coal. 
| | 
| 


Limestone. 


3 f. C. 3d. 


4f. C. 


2d. 


1C. 
1B. 


1A, 


Mr. SAVAGE FURNACE 
CaRTER Co., Ky 


8 West LIBERTY, 9. JACKS 
MORGAN CO Ky ( 
165 f. 
( = 
70 f. 
C. 1B 
20 f. 
80 f. 


| 
4 
ot 
| 
70 f. 
3 f. C. i 
35 f. 
f. 
40 f. 
if. 
| | 


JACKSON, 


X. Scale approximately 1 inch for 200 feet. In the Coal seams each line indicates one foot without reference to scale. 


BREATHITT 
Co., Ky. 


— 6in. C. 3d. 


6 in. C. 
2 f. C. 2d. 


4f. C. 1B. 
2 f. C. 1A. 


Coal streak. 


10. PEACH ORCHARD, 
LAWRENCE Co., Ky. 


C. 4th, thin. 
50 f 
C. 3d, thin. 
190 f. 
5 f. 6in. C. 2 
100 f. 
6 in. C. } 19 
6 in. C. 1C. 
50 f. 
‘cc. 
6 in. C. 
iA. 


11. WARFIELD, RIvER, 


East KENTUCKY. 


150 f. Mahoning 8.8. 
Coal. 
90 f. Sandstone. 
* 8 f. C. 3d. 
230 f. 
C. 9. 
100 f. 
x —= sf. C. 1C. 
110 f 
6 in. C. 1B. 
60 f. 
5 f. Gin. C. 1A. 
85 f 
—— 6 f. Coal and 
Shales. 
¢ al 
we Conglom. 8. 8. 
Coal. ? 
115 f. to | lst Brine 


525 f. to Strong Brine. 


|12. WILKESBARRE, PENN., 
REPORT 2, p. 220. 


4f. C. 4th. 


Ball ore. 


60 f, 
10 f. C. 3d. 
(Baltimore 
vein. ) 
182 f 
= 17f. C. 2d, with 
3 partings. 
155 f. 
C. 1B. 
112f. C. 1A, 
50 f. 
SSS Coal. 
190f. | Congiom. 
| 


13. PirrsTon, PENN., 


155 f. 


REPoRT 2, p. 360. 


Mahoning §. 8. 


7 f. C. 4th. 


Sf. sa. 
aft i C. 2d. 


1f. C. 1C. 


14 f. C. 1B. 


14, ScRANTON, PENN., 
2, p. 339. 


C. 4th. 
20 f 
6 f. C. 3d. 
100 f. 
| 10 f. C. 2d. 
40 f. 
6 f. C.1C.? 
50 f. 
>| 12 f. C. 1B. 
25 f. 
C.1A 
80 f. 
Coal. 
80 f. Conglom. 
= === | 4 f. 6 in. Coal. 
35 Conglom. 
ze... 6 in. Coal. 
160 f. 


= 


15. CARBONDALE, 
BY Mr. E, JOHNES. 


7 f. C. 3d at 


Archibald. 
60 f. 
1 8 f. C. 2d. 
70 f. 
5f. C. 1C. 
25 f | 
17 f. C. 1B. 
30 f. 


= | 3 f. 6 in. C. 1A. 


CTO! 
| 
} 
| | 
| 
| | 
| i 
| 
| | | 
| | 
| 
f. 
| | 
f * 
of 
0 f 40 f. 
x 
0 
| | 
| 
| 
| | | 
| | | 
i| 
| 
| 
|| 
| | 


- ; 
. 
‘ 


Geology. 121 


show generally one workable bed, the Elklick coal, and sometimes two, 
above the Mahoning Sandstone. Mr. Lesley’s section has marked the 
place of these strata. In the same section of the report, there is a group 
of veins, called the Mercer coal, which has no equivalent in the other 
sections, or which is represented only by a thin coal. Palzeontology alone 
can decide whether this Mercer coal is, or is not, the equivalent of No. 1B 
and its subdivisions, as it appears to be. 

From all the local sections of the Pennsylvania Survey, two ascertained 
data are especially worth mentioning. Ist. The reliability of our Curlew 
limestone, which, in Pennsylvania, is called Freeport limestone, and is 
generally placed 6 to 15 feet above our No. 3 coal: 2d. The consistency 
of the ferriferous limestone between No. 1B and No. 2 in the place occu- 
pied by our coal 1C. It lies, as in Kentucky, 10 to 40 feet above No. 1B, 
and is generally accompanied by calcareous iron ores. 

Section 5th, at Yellow creek, is given from measurements of Dr. 
New berry, in his railroad survey, and from my own palontological exam- 
ination. The distances between the coal strata are said to be too great. 

Section 6th was made at Buena Vista and Greenup furnaces from my 
own measurements, compared with five different sections, kindly furnished 
by Mr. John Means, 

Section 7th, made at Mount Savage, is exact, as far as measurements 
by pocket level can be relied upon. 

Section 8th was taken at West Liberty, first by Dr. D. D. Owen, and 
afterwards by myself. The upper part of No. 1B crops out in the bed 
of the river, and it was impossible to ascertain at what distance this 
member, one foot thick, is placed from the main 1B. The distance, 71 
feet, to No. 2, is too short by, probably, 20 to 30 feet. 

Section 9th, at Jackson, only shows No. 3d coal as a streak of coal 
6 inches thick. The section was followed along a steep ravine, from the 
bed of the river to the top of the highest hill. Though this coal was 
covered, and its paleontology was not ascertained, I have no doubt of its 
identity with the Haddock’s coal, our No. 3, which is worked in the 
vicinity, 275 feet above No. 1A. 

Section 10th, at Peach Orchard, was ascertained from measurements 
and paleontological data. Coal 3d is only marked by a bed of hard fire 


clay, nearly limestone, or bastard limestone, and a streak of coal, and coal 
4th is replaced by fire clay and iron ore, just at the base of the Mahoning 
Sandstone, which tops the hills, 520 feet above low water of Louisa river, 


and is conglomeratic at its top. 

Section 11th, at Warfield, is made from No. 1A coal, at the top of the 
boring to the highest hill, 740 feet, where all the coal strata are opened, 
nearly on the same vertical line. I refer the cannel coal vein, said to be 
8 feet thick, to No. 3, and not to No. 4, because it is not placed just below 
the Mahoning Sandstone, but separated from it by about 90 feet of meas- 
ures, apparently shales and iron stone. I could find no trace of coal 4th; 
but the top of the hill is covered, except where the Mahoning Sandstone 
appears in perpendicular cliffs, with a nearly impenetrable thicket of 
brambles, which rendered close researches impossible. 

Section 12th was taken at Wilkesbarre, in the center of the north 
anthracite basin. This and the following sections are copied from the 

Am. Jour. Sc1.—Seconp Serres, VoL. XXXII, No. 94.—Jt xy, 1861. 
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October 11th, 1859*); contributed by J. H. M’Cuesney. (2d extract.) 
—This paper contains descriptions of the following species, which are 
regarded by the author as new to science, viz., Orthis Kaskaskensis, O. 
Ke nnecotti, Athyris intervarica, A, ultravarica, A, obmaxima, A, obvia, 
A, perinflata, Terebratula bisacula, T. subretziaforma, 7. geniculosa, 
Rhynchonella Parvini, Spirifer Racinensis, S. clavatula, Rensellaeria 
Condoni, Pentamerus bisinuatus, P. trisinuatus, P. crassoradius, P. 
arcuosus, Ambonychia negle cta, Nucula obsoleta, Murchisonia archimedia, 
Pleurotomaria bicarinata, Platyceras Quinceyensis, Bucania crassolare, 
B. pervoluta, Orthoce ras Laphami, VU. Se immoni, O. Hoyi, lineola- 
tum, O.cameolare, O. irregulare, O. nodocostatum, O. strielineatum, and 
Eucalyptocrinus armosus. The last mentioned species is also illustrated 
by two wood cuts. 

The descriptions of these fossils, although in most cases rather brief, are 
generally sufficient for the preliminary indication of species. In the selec- 
tion of names for his species, however, the author has been in some cases 
rather unfortunate, several of those used having been preoccupied. For in- 
stance, Goldfuss published a Mucula obsolata—{Petrefaet. Ger. II, p. 151). 
Again Sowerby published a Pleurotomaria under the name of Zruchus 
bicarinatus in 1818 (Min. Conch., 3d, p. 39), which was referred to the 
proper genus by Morris in 1843. The same name (bicarinata) was also 
applied to another species of this genus by Koninck in 1843, (Ap. 
D’Omal. Pree. Elem. Geol. p. 517) and to still another by Munster (Goldf. 
Petrefact, 3d, p. 72.) The name Orthoceras lineolatum, was used by 
Phillips in 1841, (Pal. Foss.,p.111). Again the specific name irrequlare 
was used by Munster for an Orthoceras in 1840 (Bietra. zur Petref. 3, p. 
100). This criticism applies also to our author’s former paper (New 
Paleozoic fossils,¢ &c.). For instance the name Leda gibbosa and L. 
polita, had both been preoccupied by Sowerby for recent species; and 
Nucula cylindrica was used by McCoy for a Carboniferous species in 
1844 (Carb. Foss. Ireland, p. 69). 

Several of the species described in these papers appear to us very 


closely allied to old and well known forms, though it is but reasonable 
to infer that the author’s means of judging in regard to their difference 


or identity should be more reliable than an opinion formed from merely 
reading his descriptions. 


* The date here given is not that at which this paper was published, but the date 
at which the paper from which it purports to have been extracted was read before 
the Chicago Academy. The copy before us was received on the 15th of Feb, 
1861, which is probably as early as it was received elsewhere. We mention this 
fact in order to call the attention of authors to the importance of giving the date of 
publication, as well as that at which their papers were presents d, where they are dis- 
tributed in advance of the regular issue of the proceedings or transactions of the body 
before which they were read; for it must be borne in mind that it is not to the date 
of presentation, but to that of actual publication, (i. e., general distribution amongst 
laborers in the department of science upon which it treats) that we must go in all 
cases of disputed priority. We must be excused for reiterating so frequently this 
important point of scientific ethics, since there still appears to be, after all that has 
been said, an imperfect comprehension of its force and importance.—Eps 

+ See this Journal, [2], xxix, 285. 
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1. Flora Honagkongens Des of the Flowering Plants and 
Ferns of the Isla f Hongk by G E Bentuam, V.P.LS. With 
a Map of the Island. P l under the Authority of Her Majesty’s 
Secretary of Stat he ( Lor : Lovell Reeve. 1861. pp. 
482. 8vo.—We | Harvey and Sonder’s Cape Flora, 
and Grisebach’s | \ . British West Ind es, each of which have 
completed a first y n sent work is the third of this series of 
British Colonial ] 1 new and simple plan, compact in form, 
written in English t t, aut 1 and supported by the British 
Government. I \ part pays a very moderate re yinpense 
to the authors, and t work over to a publisher upon such terms 
as to render th V to W neo botanists and 
colonists. This is a W 1S¢ as W istiy m economical plan 
of government pat to n t that adopted in 
this country, one which secures that t iblications are jus what is 
wanted and that they reach the hands which are to use them, and not 
others—one which, when ou present tas] lone and we again cultivate 
the arts of peace, we might p fitably adopt lhe present work is by a 
master-hand; for Mr. ] m 1s one of the most expel enced, industri- 
ous, and judicious of systematic botanist: Phe ind of Hongkong has 
an area of scarcely ty square m il aspect is bleak and 
barren; yet it has al yielded about a th nd phenogamous 
species. “ At a first g .’ as the aut observes, “ one is struck with 
the very large total a1 t of sp led upon so small an island, 
which all navigators t as apparent » bleak and bare ;—with the 
tropical character of t reat majority of s] 2s, When botanists agree 
In representing the ¢ ul aspect (derived from the majority of individ- 
uals) to present the features of a much more northern latitude ;—with 
the large proportion ¢ nt and y species, on a rocky mass 
where the woods ars ted 1 1fewra s, or short narrow valleys half 
monopolized by cultivation ind with the very great diversity in the 
species thems: lves, the pr rtion of orders and genera to species, and 
the comparative number of monotypic genera, being far greater in the 
Hongkong Flora tl her Flora of similar extent known to me. 
The very large numl pec f species known to us only 
from the island—is probably occasioned by our ignorance already alluded 
to, of the vegetation of continental South China.” ; 

A fitting acknow] nt 1s given for the Important contribution to 
this Flora furnished by tar ul ¢ tion (of ove 500 species) 
made by Charles Wright tanist of the U. 8. North Pacific Explor 
ing Expedition under Captains Rit 1 Rodgers, duplicates of 
which were obligingly most pr furnished direction of the 
Commander and the ¢ tened Secretary of the Smithsonian Institution. 

In aid of the « tanists or amateurs who may use this Flora, 
the author has prefixed | some minor alterations) the admirable brief 
outlines of Botany and G iry prepared for his popular British Flora, 

In these Outlines t ect is regarded, not from the morphological 
or the physiological, from the descriptive point of view. It opens 
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with a statement of the nature and design of a Flora, and of whata 
botanical description ought to be. 

“ These descriptions should be clear, concise, accurate and characteris- 
tic, so as that each one should be readily adapted to the plant it relates 
to, and to no other; they should be as nearly as possible arranged under 
natural divisions, so as to facilitate the comparison of each plant with 
those nearest allied to it; and they should be accompanied by an artifi- 
cial key or index, by means of which the student may be guided step by 
step in the observation of such peculiarities, or characters, in his plant as 
may lead him, with the least delay, to the individual description belong- 
ing to it. 

“For descriptions to be clear and readily intelligible, they should be 
expressed as much as possible in ordinary well-established language. 
But, for the purpose of accuracy, it is necessary not only to give a more 
precise technical meaning to many terms used more or less vaguely in 
common conversation, but also to introduce purely technical names for 
such parts of plants or forms as are of little importance except to the 
botanist. In the present chapter it is proposed to define such technical 
or technically limited terms as are made use of in these Floras, 

“At the same time mathematical accuracy must not be expected. The 
forms and appearances assumed by plants and their parts are infinite. 
Names cannot be invented for all; those even that have been proposed 
are too numerous for ordinary memories. Many are derived from sup- 
posed resemblances to well-known forms and objects. These resemblances 
are differently appreciated by different persons; and the same term is 
not only differently applied by two different botanists, but it frequently 
happens that the same writer is led on different occasions to give some- 
what different meanings to the same word. The botanist’s endeavors 
should always be, on the one hand to make as near an approach to pre- 
cision as circumstances will allow, and on the other hand to avoid that 
prolixity of detail and overloading with technical terms which tends 
rather to confusion than to clearness. In this he will be more or less 
successful. The aptness of a botanical description, like the beauty of a 
work of imagination, will always vary with the style and genius of the 
author.” 

These Outlines are throughout so well sketched, and so worthy to be 
regarded as of standard authority, that we must still venture a criticism 
or two, looking to their possible improvement. 

In the first place, referring to paragraphs 8 and 88, we must dissent 
from the proposition that the subject of homology does not belong to 
“ morphology in the proper sense of the term ;”—uuless, indeed, morph- 
ology relates simply to form in the lowest sense, to mere shape, arbitra- 
rily viewed,—which wouid belittle the subject down to mere terminology, 
and empty that of all scientific interest. If the comparison even of a 
perfoliate or clasping with a cordate leaf, or of membranaceous or coria- 
ceous with thickened leaves, such as those of a Houseleek, a Mesembry- 
anthemum and an Aloé, falls within the province of morphology, surely 
so also must the comparison of an ordinary leaf with a cotyledon, with a 
bulb-scale, a bud-scale, and no less with a sepal, a petal, a carpel, &c. 
In the latter we merely trace morphological relations of the very same 
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kind somewhat furt l é f f aleaf as foliage to 
the scale of at t | rly same 
category as its rela 1 sepa t] er, aS we regard it, 
bringing in no n 
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cuncia! mode as ha members r,t r, and one with 
one edge over!| ip] al in arrange- 
ment which es} ! id is the nor- 


mal imbrication i 1s es to 
phyllotaxis. So 1 rrent the inno- 
vation. 

In the third pla 1 nroposed 
modifications of t { s (pal ior. 
140), Mr. Bent the { t vhich the 
petals, &e., are a Cherry. and 
applying the lat ( the petals, 
&e., is adnate e\ t y wihesion 
reaches above t which 
would make most Sax 3 t et il ob- 
jections, and the incon, 5 1 to us 
to be at least as am! not surpris- 
ing that they are not the x Flora its 

Finally, as to paragr. 166, ¥ tter sfied with the 
definition that t st is t rut nh with the 
original statement that it m4 botany 
is clearer, or more tt rvat , Lnan that 
while the radicle is, é‘ t” inasmuch 
as it is that from the first inter 
of stem. This view, | observa- 
tion of the develo; ng sil cenerally 
adopted by the F: Ge t t t Kng ish. 
If the radicle uni to « M ns, and in 
the Pea, Oak and in might 
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elongation, in the mat ! veals the cau- 
line nature which 

The chapter on \ A s new, is very 
condensed, and t Mr. 
Bentham has never irate. 
between exogenous a re] is during the first 
season, and even at its rin as fterward, and it is then that 
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by no means always “formed of bast cells ;” of $200, that we cannot accept 
the statement that “in the leaf the structure of the petioles and principal 
ribs or veins is the same as that of the young branches of which they 
are ramifications,” at least in any sense in which the sentence would be 
understood by the learner. Paragr. 207, that roots grow in length at 
the extremities, “in proportion as they find the requisite nutriment,” 
might itap'y the ] _ r fallacy that they grow directly by means of 
what they take in from the soil, which surely they do not, unless they 
live in the manner of Fungi. To say that the starch, &., in a tuber or 
in a seed “appears to be a store of nourishment” for the early growth of 
the buds or the embryo, is a remarkably over-cautious statement (how 
could these grow without some store of elaborated matter to feed upon {): 

does the consideration that similar accumulations in the pericarps of 
many /ruits “perish long before germination,” and so do not nourish the 
embryo, afford to us any presumption to the contrary, even if we could 
not concelve—as we readily can—ot other final causes, some of them im- 
portant to the continuance of the speci & thereby subserved. 

The fourth chapter, on the Collection, Preservation, and Determina- 
tion of Plants, and upon Aberrations from the ordinary type or appear- 
ance, is most excellent. A. G. 

z. Annals of the Botanical Socie ty of Canada, Vol. I, part I, (Dec., 1860 
-March, 1861), 4to, pp. 60.—This Society enters upon its career with 


zeal and spirit. These Annals open with the history of the Origin of the 
Sock ts , and of the proceedings attending its formation, the Laws, and the 
Proceedings of the earliest meeting. Professor Blackie of Nashville, 
Tennessee contributes a medico-botanical paper upon Cornus florida ; 
Mr. Schultz one upon the Botany of the Red River Settlement and the 


old Red River Trail; Mr. Drummond, Contributions to the local flora of 
Kingston, the head- — of the society ; Mrs. Dr. Lawson, on the silk- 


worm and other fibre-yielding insects, and the growth of their food-plants 
in Canada; a not : Hubbard Squash, by Mrs. Thomas Briggs, Jr. ; 
what to observe in penn Lichens, by Dr. Lindsay; on the genus 


its synonymy, by Prof. Gray of Cambridge; List of 
Plants collected on the Island of Anticosti and the coast of Labrador, by 
Mr. J. Richardson, and some other short communications. A. G. 

a. Journal of the Proceed ngs of the Linnean Soci ty, No. 19, (1861) 
gives the remainder of Mitten’s Hnumeration of the Hepatice of the Kast 
Indies, and a good part of another of the Precursores ad Floram Indi- 
cam, by Drs. Hooker and Tuompson—the Crucifere. Here Dr. Hooker 
gives— what was much needed,—a new distribution of the genera of 
Cruciferae, so far as represented in India. ‘The primary divisions, four in 
number, rest upon the pod, whether jointed or jointless, indehiscent or 
dehiscent, and in the latter, whether compressed parallel or contrary to 
the partition. The tribes, eleven in number, rest upon the shape of the 
pod, the arrangement of the seeds, and, rather subordinately, upon the 
cotyledons. The whole makes a much improved natural arrangement. 
Under Barbarea we are not surprised to see B. arcuata and B. preacoxr 
reduced to 2. vulgaris, nor to see ZJurritis reduced to Arabis. A. G. 

4. Class-Book of Botany ; being Outlines of the Structure, Physiol- 
ogy, and Classification of Plants; with a Flora of the United States 
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and Canada, By Atrpnonso Woon, A.M., Principal of Female Academy, 
Brooklyn. New York, Barnes and Burr, &c., 1861, pp. 832, large 12mo, 


—This is a second and enlarged edition of the Class-Book published in 


the year 1845, a book which has been widely used in Botanical instruc- 
tion, and which, so far as the merits of a work may be tested by the sales, 
must be allowed to have stood the criterion. it was natural that the 
author should wish to extend and improve it, and the publishers had 
every inducement to incite and second his endeavors. The reproduction, 
although designed to cover the same ground in education, is of greater 
pretension than the origitr issue. It uims a higher character, even the 
authority due to original investigation and competent, independent judg- 
ment. Wherefore tl 

hardly fair to apply to the former production, although in that, also, the 
author “distrusted every source of information except our own personal 


1e work invites an examination such as it would be 


inspection,” and claimed more complete, scientific, and particular acquaint- 
ance with our Flora than would have been expected. Sixteen years more 
of botanical study, however, should largely substantiate all similar claims. 
The arrangement of the page is good, and so also the choice of letter for 
the names which should conspicuously strike the eye, taking as it does 
after Dr. Chapman’s book and other models. The who appearance of 
the volume is commendable, or would so if it were not seriously disfig- 


ured by clerical and typographical errors. These are annoying enough 
everywhere, but are especially injurous in a school-book. We know too 
well how misprints will lurk in a page, escaping the eye of the most 


attentive authors and proof-readers; but those of the present volume are 
beyond excuse, both for the number and the character of such blemishes, 
Justice to the printer « mstrains us to add, that for very many of them he 
can hardly be the responsible party. Especially must this be the case 
with a crowd of misspelled botanical names,—although the eyes of a 
competent proof-reader must have dilated with wonder that an author 
should uniformly write dilitata for dilatata, piqma pygmea, designate 
the genus Salisburia by the adjective name of Salisburiana, and the like. 


pt les, Which again are 


So also of Simplocarp 
matched by counterpart errors 1n Psy urya (with a species rh yncospo- 
roides), psylostachya, Bryzopyrum, rhyzophilla, Peplys, distychum, dis- 
tychophylla, and so on; to say nothing of ped ris, psiticina, Cha 
mechrista, Crotallaria, precor, speciocissima, Hriophila,—the latter 
transforming a lover of spring into a lover of wo But the pupils of the 
Brooklyn Female Academy v can read the Greek letters in which the 
derivation of some of the above words is given, whe have « Lato 
dictionary at hand, for some of the rest, can readily be taught to make 
the requisite corrections. 

So also we have Li? um for Li , Vyctelea for Nyctelea, Lipa- 
chys for Lepach ys, Nasca for Nescea, Achmella for Acme 1, Naumbe rgia 


for Maumburgia, Phy icca decandria i pentagynia, and 
Andromeda polyfolia for polifolra, as if this speciic name meant many- 
leaved and was a hybrid of Greek and Latin (like leptoculmis, p. 146). 


It is not so surprising that he should fall into the mist ike of writing the 
genus Polianthes ot Linnzus, P 


match, although our author might have placed some nfidence in Lin- 


a derivation to 
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nzeus, Endlicher, &c.; and even the common books, such as Loudon, give 
the correct orthography and derivation. 

To copy names corre ectly from other books, or to see that they are cor- 
rectly printed, requires no high order of talent. Wherever the fault lies, 
there was no need to transform the connective of the anther (Latin 
connectivum) into connectile, nor the name of Payer into Peyer, nor that 
of Duhamel into Dunham, nor that of the prince of agronomical chemists, 
Boussingault into Broussingault, and the familiarly cultivated ornamental 
plant which commemorates him into Broussingaultia. To justify our 
opinion that these are not simply errors of the press, and to give a 
crowning example of what bad spelling may lead one to in the end, we 
turn to page 292, and read: 

“SEGREGATIA, Brongn. (Name referring to the segregated clusters 
of the interrupted spikes).” 

Now the name in question is Sageretia, given - honor of M. Sageret, 
a distinguished French horticulturist and vegetable physiologist, as very 
common botanical works would have informed Pp rof. Wood. But having 
cautiously “ distrusted every source of information except that of our own 
personal inspection,” and a careless inspection of the name having led to 
a very queer orthographical result, and not having the original memoir of 
Bronguiart at hand to explain the derivation, our author, it seems, could 
do no less than to invent one, to suit his misreading. 

From - spelling (which even as to English words has some pecul iar- 


ities, e. g., Purselane for Purslane), we might pass to the pronunciation, 
and we a marked a goodly number of names base accentuated ; 


also misapprehended etymologies. But it is not worth while to particu- 
larize them. Nor have we room now to discuss botanical points which 
numerously present themselves to our notice, as they would open too 
wide a field for remark. We freely allow that the * principle” which 
“has compelled” the author “to disallow the claims of many reputed 
species of the best authors” is applied with more probability in other 
cases than in the first instance the book affords, where Sarracenia flava, 
rubra and Drummondii are reduc ed to varie ties of one species ! while a 
leaf of one of them with a conspicuous wing is raised to equal rank, as 
if all three species did not produce some leaves, especially the earlier 
ones of the season, with a broad wing. 

It is not likely that the various new species of the volume will bear 
scrutinizing. (As to a new Senecio, where cid Prof. Wood find the spe- 
cific name anonymus?) Some of them owe their position to misconcep- 
tions or to want of proper avd needful books; and others to what looks 
like willful ignoring of a well-known American work, ViZ., Dr. Chapman's 
Flora of the Southern U hited States, published in New York in the 
spring of 1860, while Prof. Wood's pre face bears the date of December 
of that year, and the edition was printe d, from electrety ped p lates, in the 
spring of the present year. Of some of these new species specimens were 
presented to our author by Dr. Chapman himself; as, for instance, Dr. 
Chapman's interesting Good yera quercicola, This,—showing thereby a 
wonderful knowledge of the order—Prof. Wood publishes as au new Pla- 
tunthera! P.? quercicola, As it happens, it is not a Good yera, though 
so nearly related as to excuse Dr, Chapman in appending it to that genus; 

Am. Joun. Sci.—Seconp Series, XXXII, No. 94.—Juxy, 1861, 
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“The first section will embrace criticisms of all important new biologi- 
cal works published either in this country or abroad. The second will 
comprise such original papers, as may be of sufficient importance to de- 
serve publication, though they may not be of a nature to demand a place 
in the Transactions of a Scientific Society. Careful Reports upon the 
present conditions of particular branches of Natural Histc ry will form an 
additional important constituent of this section. 

“In the third section will be comprised notices of all the Papers on bio- 
logical subjects read before Scientific Societies ; a bibliographical record 
of the various serial publications and works on Natural History that have 
appeared during the quarter; and, finally, miscellaneous notes. 

“ While the last section will form a record of the daily progress of Sci- 
ence, of the greatest importance to the working Naturalist, the Editors 
trust that the two former will contain many communications of value, 
not only to the man of Science, but to that large and increasing number 
of persons who take an interest in the results of the investigations of the 
professed Naturalist. 

“ As the wide extent of Biological Science renders it impossible for any 
man to be largely acquainted with more than two or three of its branches, 
the Editors have divided the labor of collecting and supervising the 
requisite materials according to the scheme which heads this prospectus ; 
but they do not hold themselves responsible for the opinions expressed 
in articles to which their names are not attached, and they particularly 
request that all communications intended for the Journal may be ad- 
dressed to the Publishers, the words ‘ Natural History Review’ being 
written upon the outside cover.” 

The Reviews in the first number are, 1. Of the Flora Brasiliensis of 
Von Martius—in which we discern the hand of one of the best botan- 
ists of our time;—2. Berkeley’s Outlines of British Fungology ;—3. 
The Mammals of Amoorland : Leydig’s Natural History of the Daphni- 
de, reviewed by Mr. Lubbock; On the Natural Position of the Group 
Protozoa, a review of several recent works relating to or touching upon 
these simple organisms. The Original Articles are one by Mr. Lubbock 
On Sperularia Bombi; one by Dr. McDonnell On an Organ which in 
the Skate appears to be the Homologue of the Electrical Organ of the 
Torpedo ; by Mr. Wright, Notes the Anatomy of the Alimentary System 
of the Axolotl ( Siredon Mexicanum) ; and finally, one which has naturally 
attracted unusual attention, by Prof. Huxley, “ On the Zoological Relations 
of Man with the Lower Animals.” 

Of No. Il, the Reviews are on Prichard’s History of Infusoria, fourth 
edition; and on the Primitie Flora Amurensis. The Original Articles 
are one On the Species and Genera of Plants, considered with reference 
to their practical application to Syste matic Botany, by George Bentham, 
—an article full of wisdom. On the Serial Homologies of the Articular 
Surfaces of the Mammalian Axis, Atlas, and Occipital Bone, by Dr. John 
Cleland. On the Crania of the most Ancient Races of Men, by Prof. 
Schaafhausen of Bonn (from Miiller’s Archiv, 1858), with Remarks, and 
Original Figures taken from a Cast of the Kanderthal Cranium, by 
George Busk;—an extremely interesting article. The Sensory and 
Motor Functions of Nerves, by G. H. Lewes. General Results of the 
Study of the Typrcal Forms of Foraminifera, &e., by Dr. Wm. B, Car- 
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penter—particularly interesting, as are other articles in this and the former 
number, on accouut of the manner in which the s treated in re- 
lation to the Darwinian hy; nesis. On the Affi f the Brain of 
the Orang Utang, by Dr. Rolleston, the new Linacre Protessor of Anat- 
omy at Oxford: 1 Well-considered and every way m admirable com- 
munication, Analysis yminents these articles would be here 
out of place. 

The Bibliographical Record occu t 36 |} each number, 
It will be very usefu This pet 8 1 \ It challenges 
attention ; and deserves, and w support than 
has usually been given to Bi C h order. 

Iv. A INOMY 

1. The recenily d l Ast / For of referé nce, 
we place on record as ry 1858. 

(57) Mnemosyne, lis n ‘ rs 22, 1859, by Dr. 
R. Luther of Bilk. It olitne s that 10th magnitude, 

(58) Concordia, March 24, 1860 Dr. ] er of Lilk. Its 
brightness is that of as t tl \ mag ( 

(s9) ———, discovered Sept. 12, 1860, by M. ¢ rnac at Paris. Its 
brightness is that of star of t onitu and this is the 
sixth planet discov M., rl 

(60) Danaé, first Sept. 9th, 60 M.G nidt of Paris, and 
recognized as a p 19 I ! ness equal to a star of 


the llth magnitu 
(61) Titania, dise 
Sept. 15th, 1860. |] ppears 
(62) Erato, discove t J 
observed pt. 14 
The continuation of 
was a distinct pl 
magnitude, 
(63) Ausonia, dis 
1861. 
planet discovered by 
(64) Angelina, dis 
(65) Maximilia 
1861. 
(66) Maia, dis 
9th, 1861. It 
] 


(67) Asi: 


[t appears as 


M. De 
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M. Lesser First 
planet (59). 

it this 
ista Lith or 12th 


. M. | G Feb. 10th, 
1 
eigbtn 


1861. It appeared a s, and 
this is the fourth | I Mr. Pogs 

‘ -\ Leto, discovered at Bilk, Ger y Dr. I April 29 1861. 

eared as a s Lith Phi planet 

first discovered ) Dr. J er, 

(69) Hesperia, discoy l at Milan Sr. S April 29th 
1861. It appeared as a star of | 

(70) Panopea, discovered at Pa M.G Mi », 1861. 
It was between the 10th and 11t ‘ s is rteenth 


planet discovered 


|_| 
M \ 2, 1861. 
M M 4th, 
April 
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We append the elements of several of these planets, according to the 


most recent computations : 


— 
sertia (57) Mnemosyne (58) Concordia, (59) (60) Danae, 
18t0, Jan. 1-0 Jan. 00 | 1s60, Oct. 0-0, 1860, Sept. 29°0 
L 28° 35’ 25/6) 162° 16’ 26’’ 9 9° 19! 3 45° 42’ 33''8 
5a 53) «6113 197 33 8 18 56 24 °4 8 37 
200 5 25°: 161 21 35 9711970 18 54 6 334, 19 
i 5 8 1 5 2s 59 8 8 36 50 18 17 0 
0°104116 0'0 40091 118840 0° 163084 
632’'-4633 802/':9694 691''-58794 
a 3 157288 = 2 092 2°714047 2 97 
Ber xe 61) Titania, 62) Erato, 63) Ansonia, (64) Angelina, 
Ry 1860, Oct. 10 1860, Sept. 24-0 1561, March 9°0. 1861, April 00. 
| L 355° 30’ 1 I 196° | 1907 10'"9 
158 5 38 -6 11 4! 3 92 «54 «41 ‘9 1296 28 10 ‘5 
Q 187 12 10 | 326 57 24 5 | 338 9 23 2 28 
4 14 55 +3 5 56 23-7 I 19 40 ‘0 
e 0 198641 165012 0°131550 0 124830 
1024''*14¢ 5 636'" t 9’ 508 
2° 28962 3°14452 2°40194 2707626 
Berlin 65) Maximiliana, (66) Maia 
1861, Ma ch 18°55. 1861, Muy 16°6. 
ti 
| L | 194° 15! 183° 19/76 
34 37 32 4 
Q 159 9 I So mu 4 9 
i } 3 14 3 5 5 
0°140705 154229 
953’"149 820''71 
45231 2 65387 


In the above tables, 
L represents the mean longitude of the planet at Epoch. 


m1 a“ gitude of the perihelion. 

Q ritude of the ascending node, 

i - the inclination of the orbit to the ecliptic. 
the eccentricity of the orbit. 

lu s the mean daily motion. 

a Bas the semi-m jor axis of the orbit. 


Comparing these elements with those of the asteroids previously dis- 
covered, we find a large range in the dimensions and positions of the 
orbits. The asteroid which is nearest the sun is Flora, (mean distance 
2°20) with a period of 1193 days. The asteroid most remote from the 
sun is Maximiliana (mean distance 3°45) with a period of 2343 days; 
so that the extreme asteroids differ more between themselves, than the 
orbit of the earth does from that of Venus or Mars. 

The asteroid whose orbit has the least eccentricity is Concordia (eccen- 
tricity 0°04); that which has the greatest eccentricity is Polyhymnia 
(eccentricity 0337). The orbit of Faye’s comet has an eccentricity of 
only 0 556; so that in respect of eccentricity, the asteroids differ more 
among themselves than they do from the comets. 

The asteroid whose orbit is least inclined to the ecliptic is Massillia 
(inclination 0° 41’); that whose orbit is most inclined to the ecliptic is 


Pallas (inclination 34° 42’). 


4 
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Of the 66 aster 3; whose orbits ha ted, 
ascending node in the first quadrant n { quad 
the third quadrar 12 lrant: ving | 
slight tendency t 
( bers require s. 

2. The Comet d l by Mr. Thatcher. n the evening of 
4th, 1861, a com vas 1 by vert ihatcher, a 
observer in the city of Y ork le with a tele 
scope of 6 feet f nel 1a M Fit The 
comet was fou t 17 nd N, 
Dec. 56°. On the A 
covery to Mr. Fitz, t re f the sai day 
it with a comet seek I ft \ 
Rutherford’s observator 1 fou 
The comet was } tor w 


was somewhat « l att enti Its place at 1] 


April 6th, as detern Mr. R vas A, R. 17" 24™ 5953 
Dec. 56° 42/57" N. 7 piace of tl t was d rmined again at the 
same observatory, A ( O 10th of 
April, the bright lefined, 
» the naked 


and its diameter al April 26th the comet w ~ ; 
eye, was nearly nd sroughout 
most of the mot \ 
star of the third magnitud 

At the Washing rved April h. 
at 10h 10™ 2086 1 R.A 
13853. At the ( 


April 10th, 11th, 14 18t 
The comet was set Lor Mr. | 29 und on th 
night of May ls ‘ 
The monthly not f » Roy Ast ical § ty, published 
' , ry of this comet by 


May 13th, con 
Mr. Thatcher, but w ta : 
any part of Europe bet ) resu 
that Mr. Thatche 


The elements 


observations of HS assistan 
at the Cambri 
log. q 
M 6] 
- 
The preceding to 
of any comet hit rt served \ th elements, the comet 
on the llth of May pa 1 so near t ’s is to include it in its 
tal arth it that time about 


atmosphere ; the comet’s dista 
thirty-six millions of 1 
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8. On the Algebraical and numerical theory of errors of observations 
and the combination of observations. By GeorGE BIppELL Amry, M.A., 
Astronomer Royal of Great Britain. London, 1861. 12mo, 120 pages. 
—The object of this short treatise is to determine the probable error of 
the mean of any number of measures of a physical element, together 
with the most advantageous mode of combining such observations. The 
conclusions of Mr. Airy differ somewhat from those which for some years 
past have been extensively adopted by men of science. Legendre de- 
monstrated that when it is required to determine the values of several 
quantities from a large number of simple equations, the most probable 
values of the unknown quantities are those which render the sum of the 
squares of all the errors the least possible. This method, which is called 
the method of least squares has been very generally adopted by men of 
science throughout the continent of Europe, and also in this country. 
The result of Mr. Airy’s investigation is that the observations should be 
combined by multiplying each measure by a number which is called the 
“combination weight ;” that we should add together these products of 
measures by combination weights; and divide the sum by the sum of com- 
bination weights. With r spect to that combination-weight which is most 
advantageous, Mr. Airy concludes that that combination is best which 
cessary to determine the value of the probable error in each of the obser- 
vations. Frequently this cannot be done by any simple rule, because the 
observations are not all alike. The determination of the value of this 
probable error must rest very much with the judgment of the observer. 
Mr. Airy adds “the reader must not be startled at our referring these 
decisions to his judgment, without material assistance from the calculus, 
The calculus is, after all, a mere tool by which the decisions of the mind 
are worked out with accuracy, but which must be directed by the mind.” 
MeTEoROLOGY-— 

| We presé nt herewith abstracts of several important papers by Director 
W. Haidinger of Vienna on the subject of meteoric falls in which will be 
found many new and important views both physical and mineralogical 
lately announced by this distinguished author :] 

1. Hraschina near Agram.* — One of the most interesting falls of 
meteorites and for a long time the only one of metallic iron, which had 
been witnessed is that of Hraschina near Agram, May 26th, 1751. It is 
noticed in Prof. W. 8S. Clark’s paper on metallic meteorites, (Am. Journ. 
of Sci., 2d Ser., vol. xv, page 15). W. Haidinger at the meeting of the 
Imp. Acad. of Vienna of April 14th, 1859, produced the Latin document 
referring to it (which never had been published) and the original German 
translation; also a second document accompanied by two pictured plates, 
representing the phenomenon as observed at Szigetvar (or Gross-Sziget), 


gives a result whose probable error is the smallest possible. It is then ne- 


75 miles E. of Hraschina, a paper lately discovered in the Imperial 
Cabinet of minerals at Vienna. At the meeting of Febr. 3d, 1860, he 
presented a third document, which had been discovered in the arch- 
episcopal library at Agram, describing the phenomenon as seen at Biscu- 
pecz near Warasdin, 174 miles north, a little towards East of Hraschina. 

* Der Meteoreise nfall von Hraschina bei Agram am 26. Mai, 1751, von W. 
Haiwincer, Wien, 1859, mit 1 chromolithogr. Taft. 
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These various ments @ sol lata ¢ explain some relations, 
which heretofor 

The meteor, on May 6 and 7 Pp. M., west 
of Szicetvar (or Gre \. et) was that p first observed as a flash 
of light without nmediat fter, ppeared like a flame 
resembling a tort xt o ectly toward the west and ter- 
mMminating, in the 1 | t of t “ fireball,” w h left be- 
hind a iong ta lower strata of the air it appeared 
like a sparkling fi ( 2 with a tortuous cha nlike tail in 
the higher reg tra W faded away at about 10 
o'clock p.m. At B t was rved asa small cloud, from which 
some noise was en 
Two pieces of ni l t of Ilraschina Or pounds, 
penetrating the § to a dept feet and six inches (not 18 feet 
as generally Stated stransia ad tres cubitos 
and at present pres t net of \ na, the other of 16 
pounds, which sti 1) y at th e of its fall and af- 
terwards at Dress ery \ ; lost. From the 


computations ol ( ( the n ears that it 
passed from Neus to ) 1 from 48° 
85’ to 40° 6/ 2 I west 28" 18" t 1° east of Ferro, 
which ju 
meridian occupies \\ no observation 
with regard to t f hefore ite 
fall at Llrasch f and 35°. 
equal to an 

Another cons very vy ty. with 
which the met i ry ta out the 


res I 3 1 tes, until the western 


same height | N I] i little east 
of the latter p | tance of the 
air alone could nderance of 
the attraction } i of the mete 
a far less sharp t 
Prof. U. cails iterest. the vast 
difference between | contents. 
A body of 1A 1S e, yet 
the meteor is ] rrance of the 
«lll 
chain indicat sible. they 
are undouvl es, and, 
that they do { WwW ke into con- 
sideration, t] passage 
must have been e of the 


air. If the vosmical 


velocity, it , the fiery phe- 
nomena. Th ce of the 
same Cause, ‘ saracter of 


fiery meteors, 1 of at it passes un- 
doubtedly thr f avity fore- 
most, produ t listribution, 
a rotation of e velocity of 


the motion dimi re We can conceive there- 


F 
| 
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fore, that this rotation can easily produce the bursting of an unequally 
heated stony mass, coming from a space whose temperature is —50° to 
—90° C., when heated in a few seconds from its outside red-hot by the 
compressed air. The rotation would be sufficient also to put the sur- 
rounding strata of the air in a whirling motion, the air compressed to 
such an extent, that it becomes luminous, would by the rotation of the 
nucleus be driven out tangentially along its globular surface, re-uniting 
again behind it, where a vacuum had ‘been formed. The fireballs are 
0 nly visible at a ‘distance, close by only the black stones. In accordance 
with the above suggested powerful rotation is the breaking asunder of the 
flat mass in two pieces of 71 and 16 pounds respectively, by the centrif- 
ugal power. 

The report of the explosion of the Hraschina meteor was heard as far 
as Warasdin, which would give, taking Hraschina as the centre, an area 
of nearly 1000 square miles, over which the sound was audible. 

In opposition to Chladni’s theory, that the explosions of meteors are 
produced from the centre towards the outside by the bursting of a tough 
envelope filled with gas, Haidinger suggests a far more simple and natu- 
ral explanation. Taking into consideration that the meteorites arrive as 
frequently highly crystalline solids and that they produce their fiery en- 
velope (a real photosphere) during their passage with planetary velocity 
through our own atmosphere by the condensation of the air before them 
and the pushing away of the same in all directions perpendicular to their 
orbit, thus obtaining a rotary motion, by which in the interior of the fire- 
balls a vacuum is produced, there is a possibility that, when the meteor 
enters the denser strata of our atmosphere, where its velocity is checked 
or its motion completely stopped, the empty space is suddenly filled by 
the surrounding air and thus the sound produced. 

The Hraschina iron was the first, in which the highly crystalline struc- 
ture of meteoric irons was observed, and Haidinger gives an interesting 
account of the circumstances, under which this discovery was made. 
Alois von Widmannstitten, a highly educated and thorough iron master, 
had a plate of the mass cut off 1? by 1 inches in size and ;%; of an ounce 
in weight, which he had e: arefully polished for the purpose of examining 
its behavior, when exposed to heating. But what a surprise! After the 
color of the principal mass had passed through the various shades of 
straw-yeilow, brownish yellow and violet into blue, there remained groups 
of regular triangles of straw-color parallel lines, the blue and violet inter- 
vals + to $ line wide, the straw-yellow lines 3 to } of this width, in reality, 
a splendid phenomenon. ‘This was the first observation, and the figures 
were called “ Widmannstiatten’s figures” in honor of their discoverer, 
The method, generally in use at present, the etching by acids, was intro- 
duced immediately after this discovery. 

Leitform*—Or the typical form of Meteorites—In a paper on a 
typical form of meteorites presented at the meeting of the Imp. Acad. of 
Vienna on the 19th of April, 1860, Director Haidinger suggests some 
new and very interesting ideas. The paper is accompanied by two plates, 
representing the appearance of meteoric stones from Stannern and Gross- 

* Kine Leitform der Meteoriten von W. Harpincer, 1860, mit 2 Tafeln. 
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Divina which are complete in themselves and may be considered as 
individuals of their kind, which at the same time show distinctly one of 
the periods through which they have pased. 

In viewing meteorites we necessarily must start from certain faundamen- 
tal considerations, proved by the phenomena themselves in order to arrive 
at a full understanding of their forms and conditions, These are: Ist, 
the stone leaves the extra-terrestrial space as a solid ; 2d, its velocity is 
greatest on entering the atmosphere of our earth; 3d, it is retarded by 
the resistance of the air; 4th, the “fireball” (or luminous envelope of the 
meteor) is formed by the compression of the air and the rotation of the 
stone resulting therefrom; 5th, the termination of the first part of the path 
is marked by a detonation, the so-called “ explosion,” the vacuum inside 
of the fireball being suddenly filled by the surrounding air. 

The crust is formed during the first part of the phenomenon by a rapid 
melting. The Stannern stone passed through the atmosphere with its 
rounded side foremost, which shows over its whole surface reticulated 
sulcations, resulting from the uniform action of the resisting atmosphere 
upon it, whilst the crust was in a viscous state. The lustrous crust is 
surrounded by a protruding gibbosity; the stone had formerly sharp edges, 
which however in the foremost direction of the meteorite were melted off 
and rounded and blown off towards the back part of the same. 

The time of the passage through the atmosphere up to that of the 
detonation is very short, and generally lasts only a few seconds. The 
rising temperature, which produces the crust, belongs altogether to this 
period, since the stone came from the planetary space with a temperature 
of perhaps 100° C. below the freezing point. According to the greater 
or less conducting power of their constituents, meteorites will be heated 
more or less rapidly ; masses of iron for instance may get red hot, whilst 
those, composed of bad 
influence of the h iting ceases, or in other words, as soon as the detonation 
has taken place and the “ fireball” disappeared, the inside and outside 
temperatures of the meteorite are soon counterbalanced and the crust is 
rapidly cooled, especially on account of the detonation taking place at a 
height, where the temperature is generally very low. 

Masses like those of the Cape meteorites of 13th Oct. 1838, are probably 


i 


luctors, remain cold inside, and, as soon as the 


the worst conductors of heat amongst the meteorites. They also have ¢ 
crust very similar to that of Stannern, even in some spots the reticulated 
delineations on their “heads,” but the crust is very superficial and the 
interior mass contains a considerable quantity of water of composition 
which can be « xpell d only at red heat. 

During the real ‘fall of the meteorite or after it already belongs to our 
planet, its velocity is, comparatively speaking, so int ynsiderable, that a 
re-melting of its crust is improbable if not impossible. 

From the form of the Stannern meteorite, the position of its crust and 
especially the protuberance, it becomes evident that the reticulated surface 
must have passed foremost during its passage through the atmosphere, 
and has formed the “head” of the same. Its centre of gravity, which 
always must be foremost in spaee, lies near that point. It could rotate on 
the axis of its path but could not be irregularly overturned. From its 


form we learn another fact; the stone did not burst in our atmosphere but 


} 
i 
it 
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it came from the planetary space of its present size, excepting that portion 
perhaps, which may have been melted off. It shows the result of a single 
uniformly progressive period in the formation of its surface and requires 
us to adopt a modification of our present views about the fall of meteor- 
ites. Certainly it is not always one meteor, which “ explodes,” and the 
fragments of which fall down as meteorites, but in many instances whole 
swarms of separate pieces enter our atmosphere, forming one common 
fireball, the bursting of which may be caused by rotation, and the sepa- 
rate detonations belong doubtless to the different individuals, brought to 
a stand-still, 

The stone of Gross-Divina, which in its general character is allied to 
those of Timochin, Zebrak and Eichstadt, shows a great dissimilarity on 
its two principal planes, one being pretty smooth, the other very rough. 
The form of the whole stone is that of a fragment, altered only on its 
surface. Characteristic of this meteorite is a ridge, which passes over 
the “head ” of it, and on account of which it had, whilst passing through 
the atmosphere with planetary velocity, alternately two ditierent positions, 
first one plane foremost and then tilting over to the other. A large surface 
of nearly 80 square-inches compresses the air, and surrounds the cold 
stone with a “fireball,” the flaming points of which, uniting immediately 
behind the stone, where we can imagine the greatest rarefaction of air, 
have the most favorable position to melt off the surface and produce the 
roundish spots resulting from their attack. 

Corresponding with the ridge over the frontpart (or head) is one over 
the back part of this meteorite, as the boundary of the action of the two 
positions of it, produced by alternately tilting over from one side to the 
other on its cosmical path through the atmosphere. The roundish spots, 
where a melting off has commenced, have a striking resemblance to the 
impressions of fingers in dough, and have been frequently called “ impres- 
sions” (Haidinger prefers the name “ depressions”), and we can often 
learn the position of the stone during its cosmical course by a careful ex- 
amination of their situation. We find them generally on that side of the 
meteorite best protected during its passage. 

What is most remarkable in the foregoing is the fact that some of the 
meteorites have retained their equilibrium during the first period of their 
passage through the atmosphere. 

{One fact in the physical history of meteorites seems not to be fully ex- 
plained by the theory of Dir. Haidinger that the production of a crust 
appears impossible after the body reaches our atmosphere and explodes— 
namely that there is often a face of recent fracture plainly distinguishable 
from the older and more rounded faces by its general aspect and still more 
so by the extreme thinness of the crust over this newly exposed face. Such 
faces are visible on the New Concord (Guernsey County) Meteors of May 
Ist, 1860. It would seem to follow from Haidinger’s reasoning that 
sometimes at least meteors should reach the earth having faces of fracture 
unglazed by any crust. Such in fact is the case in the Quenggouk meteor 
described on page 142. But this is a very rare if not an unexampled 
occurrence. We seem therefore driven to the conclusion that in the brief 
interval between the explosion and the body’s coming to the earth (its 
telluric period) a new crust is sometimes formed over the freshly fractured 
surface.—s. | 
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and globules, somewhat crystalline in their cross-fracture, which leave 
impressions when falling out of the brittle mass. 

4. Calcutta Meteorites.*—At the meetings of the Imp. Acad. of Vienna 
of June 8th, November 3d, and the last one of the year 1860, W. Hai- 
dinger has given some accounts of the “ Calcutta Meteorites,” which had 
been acquired a short time before by the Imperial cabinet of minerals, of 
which we give the following abstracts. 

(1.) The Meteorite of Shalka (or Shaluka) in Bancoorah fell about 80 
yards south of the village in a rice-field on the 30th Nov., 1850, three 
hours before sunrise. The fall was witnessed by two persons. ‘The noise, 
compared with thunder, although peculiar in its nature and by the natives 
called “gurgur,” “charchar purpur,” was hardly very loud, because it 
did not wake up the inhabitants of Bhora ; of a mile distant. The stone 
had penetrated the ground to a depth of about 4 feet, by digging for it 
fragments were found to the depth of three feet and in a circle of about 
20 feet radius. It appears that only one stone fell, which, however, was 
broken into fragments by striking the ground, and it may have been 
three feet long. It came from a southerly direction at an angle of about 
80°. It must have been hot, when it fell, the black crust here and there 
peeled off and stuck to the earth in small fragments; the surrounding 
earth had the appearance of burnt clay. 

The stone is very peculiar, the fine grained portion of a whitish color 
resembles pumice, the darker ash-colored crystalline portion forming 
coarsely grained aggregations of individuals of two lines in every direc- 
tion, have the appearance of pearlstone, the latter forming globular 
masses of several inches in diameter, inclosed in the former or penetrated by 
it in a veinlike manner, the whole mass having the appearance of a breccia. 
It is friable like coccolite. The larger individuals show a distinct cleav- 
age in one direction, less so in another, intersecting at angles of 100° and 
80°; perpendicular upon them terminations are sometimes met with, 
which can be considered as planes of crystals and parallel of which no 
cleavage is observable: twin composition parallel with one of the pris- 
matic planes. The real fracture shows greasy lustre. The mass is ex- 
tremely friable and fragile; H.=6°5; Sp. gr. at 19° R. =3°412. 

Small grains up to the size of a millet-seed of chromic iron, sometimes 
in octahedral crystals are intermixed with the ash-colored mass. The dull 
blackish brown crust is not thicker than writing paper; here and there it 
forms irregular reticulated particles, which show somewhat more lustre. 

It does not contain any metallic iron. The grey mass contained ac- 
cording to K. von Hauer: 


Silicic acid, - - - - = 57°66 yeaa = 30°50 
Alumina, - - - - 
Oxyd of Iron, - - - - = 20°65 = 4:58 ) 

Magnesia, - - - - = 19°00 == 760 


and stands in the middle between the bi- and tri-silicates of monoxyds, the 
oxygen ratio being =1:2°42. It is named by Haidinger in honor to the 
late Henry Piddington, and resembles in composition an olivine-like 
mineral, (alleged to have come from the meteoric iron of Grimma) and 
Shepard’s Chladnite. 

* Die Calcutta-Meteorite, von Shalka, Futtehpore, Pegu, Assam, und Segowlee 
im k. k. Hof Mineralien-Cabinete von W. Hatpivaer. 
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The Shalka meteorite belongs to Reichenbach’s first family (?) first 
group and Shepard’s Chladnitic-trachytic stones. 

(2.) An interesting fall of meteorites occurred on December 27th, 1857, 
25 minutes after 2 a. M., at Quenggouk near Bassein in Pegu. Three 
stones, which were evidently fragments of one meteorite, we found five 


and ten miles apart According to the information, which Haidinger 


received from Mr. Oldham, the meteor, which emitted the stones had the 
appearance of a large inverted umbrella in flames, as observed 90 miles 


south of Quenggouk on the river Bassein, passing from W. to E. at an alti- 
tude of 40° to 50°, and after the termination of its path giving a report 
like that of a monster gun, followed by a rumbling noise. Another obser- 
vation made on board of the steam-frigate Semiramis about 200 miles 
S.E. from where it fell, describes it as having had at first th appearance 
of a large star, rapidly increasing in size until it was about three times as 
large as the moon, leaving behind a long tail and falling toward the east. 

From these observations Haidinger made the foll wing deductions: 
Ist, the height of the meteor was from 80 to 120 miles (16 bis 24 mei- 
len); 2d, the original cosmical course was E.N.E. to W.S.W.., the latter 
part of it, however, from W. to E. this change being. caused bv the re- 
sistance of the atmosphere; 3d, the size of the meteor was, if the word 
three times is referred to t irea of the moon, 14,490 feet, if to its diam- 
eter, 24,000 feet; 4th, t pieces found between fiy | ten miles were 
thrown asunder by a rea explosion, produced by the rotation of the meteor: 
5th, the pieces were real fragments, which fitted together and the frace 
ture planes of which were not covered 1 crust, a proof that the telluric 
fall did not take place with cosmic v city; 6th, the detonation was 
heard at 100 miles distance but not at 200 miles. 

(3.) Another fall, on which Mr. Oldham reported to Haid nger, took 
place at 24 14™ p. w., on July 14th, 1860, at Dhurmsala in Punjab, and 
was accompanied by a tremendous noise and a great number of detona- 
tions, similar to tl scharge of heavy artillery. The earth was 
shaken in convulsions and trembled. Three witnesses saw a flame of 
two feet broad and nine feet long. passing « uel y the station after 
the first explosion had already « curre ‘h a tion is stated as 
N.N.W. to S.S.E. and stones wert found at five different places in this 
direction ; it is said that st s had also fallen at severa 

They penetrated th: ind to a depth of from 1 to 14 feet, and it is 


ner localities. 


reported that persons, who picked up some fragments, before they held 
them in their hands half a minute, dropped 1 again, owing to 
the intensity of cold which quite benumbed their fingers. The largest 


piece found weighed 320 lbs, T! rvation of the int nsity of cold 
of the fragments is a matter of great interest and importance. The little 
meteorite passes in its cosmical path du no an necalculable period 
through an excessively cold space. By the resistance of the atmosphere, 
light and heat are developed, which latter might even produce a melting 
of the surface of bad conductors, whilst the inside of it remains quite cold. 

(4.) The fall of the meteorites at Futt hpore, Nov. 30th, 1822, has 
already been mentioned by Prof. Shepard (this Journal, 2d _ series, 
xi, 36). The mass is pale ash-grey, fins grained, and on the fructure 
planes it shows yellowish brown spots of so-called iron-rust; vein-like 
plates of pyrites of a reddish bronze yellow color pass through the mass: 


the polished surface shows many part of met iron, the largest 


t 


| 
@ 


Astronomy and Meteorology. 143 


observed grain was 14 lines long and one line broad. The mass is crossed 
by fissures in different directions intersecting at well defined angles, some 
of them filled up with the material resembling that forming the crust, 
others by magnetic pyrites and iron. These fissures show the ‘phenomena 
peculiar to veins, they intersect, join and throw each other out of their 
course. Although the mass is soft and may be scraped easily, it contains 
here and there harder globules of a greyish white color, others have a 
darker grey color, and iron is accumulating in or around them. Some 
of the inclosed fragments are angular and not round in their intersections, 
others have a e ite-like linear structure and are lustrous. The crust is 
dull, brownish-black, here and there, with isolated or groups of roundish 
flat impressions ; the surface of the crust has the appearance, as if it was 
made up of angular plates of an irregular form of 2-3 lines in diameter. 
It is less than half a line in thickness and contains particles of metallic 
iron. Haidinger found the sp. gr. at 17° R. =3°526. 

It belongs to Reichenbach’s whitish meteorites, 2d family, 1st group. 

(5.) The stone of Pegu was found in 1854, and appears to have fallen 
but a short time previously. The mass is pale gray a little bluish, made 
up of round grains or granules, imbedded as it were, in white sand, slightly 
coherent and almost friable. The grains are both round and angular 
and from greyish white to dark smoke-grey, the largest not over one line 
in diameter. Exceedingly small particles of met. iron and pyrites (or 
pyrrhotine) are pretty regularly disseminated through the mass. Very 
interesting in the examined specimen is a real vein apparently of pyrrho- 
tine of about half a line in width, a positive proof of its subsequent forma- 
tion in a large mass. 

The crust is greyish black inclining to brown, without lustre and not 
over } line in thickness, Sp. grav. =3°737. It belongs to Reichenbach’s 
second group. 

(6.) The real locality of a stone, which was found in 1846 and which 
Piddington supposes to be from Assam, is not known. ‘Two of the three 
procured pieces were fragments of the same stone, the other appears to 
come from a different one as the proportions of nickel and cobalt are not 
the same. It is beautifully marbled, very solid and compact and admits 
of a good polish. It resembles the meteorites of Seres, Barbotan, Mezé- 
Madaras, |’Aigle and others of the 3d family of Reichenbach. The mass 
is dark grey, irregular rounded fragments of a paler color and nearly 
half an inch in diameter are imbedded in it, also numerous more or less 
globular particles, small quite black ones and smaller and larger ones of 
a bright ash grey color. Inclosed in the pale grey colored portions are 
brown, also white and yellow metallic fragments. Disseminated in every 
direction through the paler and darker portions are about equal quantities 
of metallic iron and pyrrhotine, the distribution of a portion of the iron 
particles as fringes around the inclosed spherules is very rem: arkable. It 
is a proof that during the gradual solidification, after ‘the globules had 
already been inclosed, the iron particles were ye et capable of locomotion. 

The crust is dark greyish black and has here and there some lustre. 
It is very thin and shows some round flat impressions, indicating the back 
part of the meteorite. Sp. gr. at 17° R.=3°792. 

(7.) The fall of the Segowlee meteorite took place on March 6th, 1853 
at noon. Persons at a distance of a few miles from the place of its fall 
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heard a peculiar rumbling noise very dissimilar to thunder, more like the 
rattling of carriages ove! d street. 4 and a boy heard some- 
thing heavy fall without at er noise and collected some of the stones, 
Afterwards others were ] 1 up and about ere found scattered 
over an area of about 1uU ll the st 3 were nearly pyra- 
midal and weighed fi +t pe ls, one howev ; pounds. The 
stone, which Haidinger des Sis very unlike any in the ny rial col- 
lection, but resembles in color that of Mentz (} ¥ he brown mass 
is very solid but by no means hon neous, imbedded in it are numerous 
round and angu pa 1 darker particles of more or less hardness, 
and disseminated thi t W e mass fine particles of metallic iron 
as well as py rrhotit I e of the latter, the gest grain being two lines 
long and one broad, t yest rain of mn 4of that size. Many 
fissures pass through t mass, without any y, however. It has 
a dull appearance, like iron with t, and tl hole looks like 
a poor variety of | 1 iron or fracture shows distinct, 
although slight or stre 1¢ crust is very thin, not over } line in 
thickness, dark reddish stly dull, only her nd there on the 
flat portions and the ided eda ker inclining t ck and some- 
what more lustrous, 7 h ndition gives the proof of a very 
slight fusibility. it 6 

The form of th { s very rem Its centre of gravity 
lies evidently in its th r part, at the opposit ter and pointed end 
are principally the tiol f those flat, 310 depressions. The 
lower part of the met te, t were the base of it, is rem ibly even. 

5. The meteoric 1 Tula, n the year 1846 a mass 
of iron of over 15 ] (542 pound voirdupois ‘as found 7 versts 
(4°6 miles) from the st Lu rO\ ment of Tula) on 
the Moskaw-Tula R 13 1’ E. of enw.) It 
was sold for four rou hre irs) to the Myschega iro orks in 
the neighborhood, where the greater | 1 of it was worked up into 
axles, wagonsprings, grapt ind other in plements, until in 1857 Dr. 
Auerbach Jearned of I | saved the remainder from destruc- 
tion. He has giy t t not of it nd in a ] minary analy sis 
of it found the mas ta », Nick traces of Tin 
and 0°9 Schreibers [ elds hen dissolved in chlor- 
hydric acid, proba y to the } f pyrrhot \rticles manu- 
factured from this vy after ¢ tifully damasked surface. 

At the meeting im} \ y at | f Nov. 18th, 
1860, W. Haidinge: 1uU ry int ting observations 
mde on spe imer 

The principal mas 10n 1s, consists of 
éron, showing indicat imal ltean figures, and imbedded in 
it pieces ot meteor \ ge propor! metallic iron dis- 
seminated throug! h 
irregularity of thei s leat t th st doubt as to their nature. 
They are real fragments, sepa urger masses by mechanical 
force. The unifor 
well as that of the « ( meta nat f the inclosing mass cor- 


| 
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roborate this opinion. The spec. grav. of a piece of the fine-grained 
stone at 12° R. was found to be 4:153; that of the iron as 7°332. 

Even before etching, but far more plainly afterwards, three objects can 
be perceived on the surface of this iron. The greater portion of it is acted 
upon by the acids, but projecting over it are figures in full lustre, partly 
angular, partly made up of nearly parallel lines; the length of these 
ridges is at most four lines, the width of the intervals between two 
is trom one-tenth of one line up to one line, the width of the ridges 
themselves is hardly one-twentieth of a line. They are evidently Wid- 
mannstidtean figures, although they have not the regular arrangement 
of those of Agram, Elbogen, Lenarto, Toluca, Durango. Similar to those 
of Bohumilitz the particles of Schreibersite are distributed in ridges along 
the separating lines of the individuals themselves, they even inclose gran- 
ular particles made up of very minute individuals. This being the case 
is shown by the damask-like, although faint lustre of these planes. Be- 
sides the fine Schriebersite lines, the etching developes a brownish black 
lustrous silicate, sprinkled over the metallic surface like fine sands or in 
little fragments. 

The Widmannstiidtean figures of the Tula iron show a striking resem- 
blanee to those of that of Burlington, Otsego County, N. Y., the latter 
however is far purer and especially without the fine sandy silicate. 

The larger fragments of the enclosed meteoric stone are allied to those 
containing a large quantity of metallic iron, as for instance to that of 
Tabor, although the mass is of a dark brownish grey, almost a brownish 
black color: in the size of the grain it resembles the stones of Charson- 
ville, although the greenish grey color of the latter is far more light. 

Judging trom analogies observed upon our earth, especially from the ap- 
pearance of the perfectly angular and not in the least worn off fragments of 
meteoric stones imbedded in the iron, Haidinger comes to the conclusions 
that, before the stony masses were inclosed in the iron, th: y were united 
as portions of real rocks in one and the same heavenly body, from which 
they came to our earth; and that the metallic nickeliferous tron formed 
veins in the granular rock, which latter was a mixture of metallic iron 
and a silicate of iron and magnesia before being broken off its connection, 
an instant which can be considered the starting point, at which the mete- 
orite was set in motion in the cosmical path the conclusion of which is 
its arrival upon our earth, 

The forms of the larger and smaller lumps (cloddy masses?) inclosed 
in meteorites show, however, many peculiarities, which require a more 
thorough investigation. 

In the meteorite of Hainholz are imbedded globular and ellipsoidal 
lumps of iron of the size of a hazelnut. They are no fragments, and 
contain, as pointed out by Baron von Reichenbach, who described them, 
smaller globules or clods of sulphid of iron, the latter trimmed with 
Schreibersite. It shows these iron lumps not in a very conspicuous man- 
ner, they are completely grown together and interlaced with the surround- 
ing silicate. The mass shows after etching a very peculiar appearance, 
the iron appears in small lumps of about two lines in size of a perfectly 
homogenous structure, visible by simultaneous reflection, but the interior 
of these are dendritically marbled by inclosed particles of silicate. Besides, 

Am. Jour. Sc1.—Seconp Serigs, Vout. XXXII, No. 94.—Juxy, 1861. 
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there are larger somewhat 
lar ones of one half to o1 
characteristic pretty large 


age. However crystalline itter may 
very irregular surfac Beyond dou ey 
but since their formation have lost their ex 
To consider these i! imps as well as 
ments, as Baron von Reichenbach does, as 
tion of meteorites or heavenly | Lad 


certainly not requisit * in their habi hey 
the more or less compact formations of ba 
not taking into consideration the action of 
Haidinger suggests to ¢ nsider the struct 
known meteorites as dry tufas, for 
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the latter and smaller angu- 


ater, and very ren ble and 
@ Ww i net cleav- 
LI ertheless have a 
ve been formed as cry stals 
ternal form 
the olivine crystals and frag- 
longing to a previous forma- 
istant space of the universe, is 
havea king resemblance to 


i, of course 
» of lime. 


iber of the 


ytie tul 


rmed without water, a meteoric tufa, 
an idea which as he remarks may be tlk iting point of a long series 
of inferences leading us far away into the f ts itions of an earlier 
original formation, but s without losing sight of their immediate 


connections. 


6. The meteoric iron fi Net k W. Ha ver gave at the meet- 
ing of the Imp. Acad Vienna DD 13, 1860, some information re- 
garding the meteoric iron from Nebraska, obta by Mr. Nathaniel 
Holmes of St. Louis, M 

The origin il mass weio lL 30 Pp was I nd on the right 
shore of the Missouri Ri Nel i Territory miles west of Fort 
Pierre, 44° 19! Jat., and 26’ W Greenw., t was brought 
in 1857 and present \ St. Louis 1858 It weivhed 
30$ pounds and the s was hat d uy rust \ecording 
to an analysis by Dr. HL. A. Prout, i 

Tron, 94°288 
Nickel, - 85 
Magnesium ( ) 
Calsien 
Sulph 
2-473 
but not the least ti of cobalt, chrome, mangat y other con- 
stituent. (The W s, | would indicate the 
presence ot phosphid n lt 

A segment ol tahe- 
dral plane showed striz of half a I it angles of 
60° and 120°, with t t yular and ! ervals between the 
inclosing ledges of S rsite cover whole etched surface. They 
indicate undoubtedly a long continu ivity of ystallization during 
an immeasureable period of tim | Widmant ltean figures show 
the closest resemblanee to those of the Red Rive: n preserved in the 
Yale College Cabinet 

A lithographic p 9 4 r of the 1st vol. of the 
Transactions of the St. I s A W mass and, 
on account of the numerous flat ns, W t shows, evidently 
from the reverse of that side, which | foremost thi h the atmo- 
sphere. (See above, Haidinger’s il s teorites. ) 
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Disturbances of the electrical equilibrium are rarely manifested in 
California, and but four times have lightning and thunder been witnessed 
in the whole year, 1860, viz: on May 8d, July 11th, September 26th and 
October 17th. During the storm of September 26th, which was accom- 
panied with a sprinkie of hail, the lightning was very vivid, preventing for 
the first time since they have been set up, the working of the telegraph 
wires. [Hail and snow are also seldom experienced. Besides the instance 
of hail just mentioned, we were visited with a sprinkle of both hail and 
snow on the 3d of May. 

The Aurora Borealis, which has been seen here « nly eleven times in the 
same number of years, has been witnessed on no less than four different 
occasions during th t year. The first and most remarkable was that 
on the 4th of July, and although the brillian vas not so great, nor the 
field of observation s that on the th of August of the 
preceding year, st 1b WE een at pl 8 ide apart, ab 1 at each poiut 
of observation presented the same distin » features. This is at least 
the second instar | in which this phenomena has been observed 
cotemporaneousl ifornia and the E ates, 

Earthquakes have not been as frequent durit he year at San Fran- 
cisco as usual, and the only corded, \ vegister here, was not 
felt in the former place, any other point among the Coast Range 
mountains. This, at nento, was experienced on the 15th of March, 
at ten minutes past 11 h. a. M., during a stagnant and cl yudy condition 
of the atmospher he direct f the impulse s 1d to be from 
northeast to southwest is Sensibiy experienced rious p'aces 
between here and Carson City. he latter place 1 feet above 
the sea), the intensity of the force msiderably greater than at Sac- 
ramento, where it was only ficient to use a slight vibratory motion 
among chandelie 


1. National Ol ( cession of Lt. James M. Gruutss to 
the direction of th rvator' a fact of h ippy omen ior 
science. It m ly p ips seé to a f justice that 
the man who was « fly trumenta! it uring t] tablishment of 
this Observatory t last be pla at its head. Sut whatever 
there is to regret in the past, (and alas how h there is!) in the admin- 
istration of this Institu , it tter o songratulation in 
scientific circles that th nouishe hief of the Chilian Astronomical 
Expedition should 1 lorn th st latel } leit vacant. 

2. Ear thquak al 1 tl zUth o +h last, about 84 
o’clock in the evening, destruct arthg erwhelmed the 
city of Mendoza in th rentine Republic, South America. Mendoza 


is in lat. 32° 53 ind is about 2: feet above the sea 


on the eastern slope of the Andes. The shock is said to have come 


from the N., followed a rr from the S., and to have lasted only 
about five seconds, in which brief time nearly the whole town was utterly 
laid waste and fron o 12,00 ves were destroyed. The shock 


was not felt at Valparaiso, dist: about 150 miles in aright line W. by S. 


3. Prussian Expedition Japan and China.—A letter from Baron 
Richthofen, Geol rist th {xpedition, from Yeddo, dated 25th of De- 


cember, 1860, states that they were about leaving Japan, to go to Shang- 


t 
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hai and then to the Phillipines, Siam and Java. The expedition thence 
returns to Europe by sea while Baron Richthofen proposes to cross the 
Asiatic continent. 

4. Correction —A letter from Prof. James Hall, in regard to trilobites 
from the Wisconsin ‘Potsdam, says: “The specimen you send me is from 
Trempeleau and not Black River Falls, as 1 had anticipated—having made 
a journey of thirty miles over bad country to “ Black River Falls” to find 
the rocks there of Sienite with a little coarse grey sandstone a mile 
below.” “The Lingula accompanying the trilobites is L. polita, (see 
Geol. Rep. Wiscensin, 1860.)” I believe the original authority for the 
locality was Prof. Daniels. F. H. Brap.ey. 

Boox Noticrs.— 

1. Ancient Works in Western New York.—lIn the 13th Annual Report 
of the Regents of the University of the State of New York we find, among 
other matters interesting to science, an important document on the re- 
mains of early human art in the region contiguous to Lake Erie, and 
comprising the counties of Chautauque and Cattaraugus—by T. ApoLEon 
Cueney, Civil Engineer, &e., 1859. 

In a cursory perusal of this report and after an inspection of its illus- 
trations, we are convinced that the dominion of that very ancient and 
unknown people, by whom the earth works of North America were 
raised, extended to Lake Erie and was a part of the great system of simi- 
lar works which occupied the territory of several of the Western and 
Southwestern States, to a great extent, also, the valleys of the Ohio and 
Mississippi and their confluents extending quite to Mexico. There is so 
great a similarity, not to say identity, of structure, position, arrangement 
and contents whether of human remains, or of artistic works, when art 
was young, or of collections of minerals and other objects of nature and 
art that our curiosity is excited still more to obtain a solution of the 
question, . who were the people who erected these remarkable works, forts, 
lines of defense, mounds of observation, or barrows of sepulture? Our 
modern Indians have no such skill—nor have we reason to believe that 
any such structures as are named above were ever erected by them or 
their ancestors and this appears to be the opinion of Mr. Cheney. 

His labors have been praiseworthy—himself an amateur archeologist, 
he works, we believe, without pecuniary reward, deriving no substantial aid 
from his investigations, and if we are not misinformed, under the pressure 
of ill health and with a family entirely dependent upon his exertions in 
other branches of research and literature—and who have at times suffered 
in an extreme degree. 

We sincerely wish him every aid to which he is so well entitled—es- 
pecially to enable him to bring a successful result extensive investigations 
in which he is now engaged as to the origin and history of the build- 
ers of the mounds and fortresses which are the only record of that won- 
derful extinct people.—s. 8. 

2. An Elementary Treatise on Human Anatomy ; by Joseru Letpvy, 
M.D., with 392 illustrations. Philadelphia: Lippencott & Co. 1861. 
8vo, pp. 663.—This original and truly admirable treatise on ILuman 
Anatomy bears everywhere the signs of its author’s genius. Concise and 
clear without formality, learned without pedantry, it is a model of what 
every text book in a descriptive science should be. The illustrations are 
excellent and mostly from original drawings of the author or his friend 
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Dr. Schmidt, put on wo yy the masterly hand of August Wilhelm, a 
young artist of Philadelphia. Ey mechanical detail of paper and ty- 
pography has received ipl l ire, 

3. Handbuch der metallurgischen Hiittenkunde ; Bruno Ker, 
2te, umgearbeitete und rvolls yte Auflage. 1° rand, Abther- 
lung, Freiberg, 1861. his first instalment of a second edition of Prof. 
Kerl’s excellent and haustive treatis pon metallurgy, revised and 
brought up to the present date, leome to every one who takes 
interest either in the 

To those fam Wl 1e previous editiol thi rk we need not 
urge its encycl pwd icter ¢ it mportance to pre al men. Cer- 
tain it is that no oth undbook uy the subject cat : mentioned in 


comparison with it. In breadtl e, le mpleteness « f 


any of the 


detail, and honesty of pt 
standard treatises upon other brancl hich do credit to the 
scientific literature of rm . Thou ompar: ‘ly little has been 
heard heretofore of ts of it} 

tains in reality, lly as it were,—almost everything which 1 


1eiess con 


known of the chen t m 

which references to original te., are given, and the abundance 
of these citations rende! : nv ] ea to tl t and investi- 
gator. The book is copiously ted and well ited upon excellent 
paper in the best stvle of the house of Engelhardt (Turersacu.) West- 
ermann & Co., of New | e it in store, F. H. 8. 
Osituary.— 

Dr. R rofessor itural el the University of 
New Brunswick, di t d ton, April 2, awed 46. » received his 
medical degree at the Univ burgh, and having subsequently 
studied at Paris entered on the « f his prof n 27, which 
he filled twent ir years with zeal, fidelity and ability. Although 

ntifie | thout the 


residing 
opportunit rinal research he vertheless known 


means or 
to his associates ar as an observer and deep thinker. 
He made a ca y of thi ry esources of New 
Brunswick and t 1m re which collected and ar- 
ranged, remains the 1 t of n all matters connected wit 
the advancement a ty of t e 1k a deep interes 
He was for many y tary to t I B i of Agriculture 
and he will long ft nee in New 
Brunswick. 

HiermMann Dat the r of 1 mented Grai as 
curator of the na, March 
12th, in the 38 1 [ ] r vell KNOW ntributions to 
Crystallogray hy, past ha d him in the 
front rank as a ery ray his name long to be re- 
membered as one of the most accurate ; ns us observers in this 


idiun 


department of scien 
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Annales de l’Observatoire physique central de Russie publiée par ordre de sa 
Majesté Impériale par A. T. Kurrrer, Anne 1857. Nos. 1 and ¥.—St.-Pétersbourg, 
1860. 494 and 111. 

Compte-Rendu Annuel adressé a S. Exc. M. de Knajévitch, Ministre des Finances, 
par le Directeur de l'Observatoire Physique Centrale A. T. Kuprrer. Année 1858, 
St.-Pétersbourg, 1860. 4to, pp. 41. 

Lebenslinien der Meteorvlogischen Stationen am Kaukasus, von A. Morirz. St. 
Petersburg, 1859. 4to, pp. 12. 

Mémoires de la Société de Physique et D’Histoire Naturelle de Genéve. Tome 
XV. 2me partie. Genéve, 1860. 4to, pp. 200-525 

Kongliga Svenska Vetenskaps-Akademiens Handlingar. Ny Féljd. Andra ban- 
det. Andra hiiftet. 1858. 4to, pp. 158. 

Schriften der Kéniglichen Physikalisch-Oekonomischen Gesellschaft zu Kénigsberg. 
Erster Jahrgang. Erste Abtheilung. K6nigsberg, 1860. 4to, pp. 98. 

Metecrologiska Iakttagelser i Sverige utgifna af Kongl. Svenska Vetenskaps- 
Akademien bearbetade af Er. Eptunp, Forsta bandet. 1859. 4to, pp. 108. 

lndbydelsesskrift til Kjobeuhavns Universitets Fest i anledning af Hans Majes- 
tet Kongens Fédselsdag den 6te October 1859. Af G. ForcuHammeR., Kjoben- 
havn, 1869. 4to, pp. 48—74. 

Kongliga Svenska Fregatten Eugenies Resa Omkring Jorden under befial af C. A. 
Virgin aren 1851-1858. Pa H. Maj:t Konung Oscar Den Férstes. Zoologi, 1V. 
Stockholm, 1859. 4to, pp. 219-298. 

Ofversigt af Kong]. Vetenskaps-Akademiens Férhandlingar. Sextonde Argangen. 
1859. Stockholm, 1860. 8vo, pp. 477. 

Jaarboek van de Koninklijke Akademie van Wetenschappen. Gevestigd te Am- 
sterdam, voor 1859. Amsterdam: C. G. Van der Post. 8vo, pp. 148. 

Oversigt over det Kongelige danske Videnskabernes Sclskabs Forhandlingér og 
dets Medlemmers Arbeider i Aaret 1858. Af Conferentsraad, Professor G. Forcu- 
HAMMER, Selskabets Secretair. 

Philosophical Transactions of the Royal Society of London for 1859. Vol. 150, 

art 4to, pp. 184. 

Zones of Stars. observed at the National Observatory, 1846, Washington. Vol. I, 
Part I, (by Ferguson, Hubbard and Maynard), Washington, 1860. 4to, pp. 102. 

Transactions of the Royal Society of Edinburgh, Vol. xxii, part ii, 1859-1860. 
4to, pp. 305-493, 

Appendix to the Makerstoun Magnetical and Meteorological Observations, &c., 

y Batvour Stewart, M.A. Edinburgh. 1859. 4to, pp. 101. 

The Mathematical works of Isaac Barrow, edited by W. Wuewett. Cambridge, 
1860. 8vo, pp. 320, with numerous diagrams. 

Repertorium zum Neuen Jahrbuch fiir Mineralogie, etc. Decennium 1850-1859. 
Stuttgart, 1861. pp. 436. 

Lecons de Chimie Professées en 1860, par MM. Pasteur, Cahours, Wurtz, Berth- 
elot, Sainte-Claire Deville, Barral et Dumas, Hachette et Cie, Paris, 1861. 8vo, 
pp. 306, 

Elementos de Mireralojia o del conocimiento de las especies Minerales en jeneral 
ien particular de las de Chile. Por Ignacio Domryko. Seguanda Edicion, San- 
tiago, Chile. Afio 1860. 8vo, pp. 482. 

Patent Office Report, 1859, Mechanics. 2 vols, 8vo, pp. 812, and 739 plates. 
U.S. Senate, Washington, D.C. Agriculture, pp. 590, 

Annual Report of the Board of Regents of the Smithsonian Institution for 1859, 
Washington, 1860. 8vo, pp. 447. 

North Carolina Geclogical Survey, 2. Emmons. 8vo. 1856, pp. 3851. Raleigh, 
N. 

The same. Agriculture of the Eastern counties, by the same. 1858. 8vo, pp. 314. 

Manual of Geology by E. Emmons, 2d edition. Raleigh, 1860. 

The Swamp lands of North Carolina, by E. Emmons, Raleigh, 1860. 8vo, pp. 95. 

The woody plants of North Carolina, by Rev. M. A. Curtis, D.D. Raleigh, 1860. 

Report on the Geology and Agriculture of the State of Mississippi, by Eug. W. 
Hilgard, Ph.D., State Geologist. Jackson, Mississippi, 1860. 8vo, pp. 388. With 
a geological map of the State. Prepared by Colton, New York. 

Kentucky Geological Survey, ¢ hemical Report, by Dr. Robert Peter. pp. 41-300 
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